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NEW CONCEPT 


IN CLINICAL CHEMISTRY! 


Lyophilized, single assay, reagent tubes for 
determination of serum TRANSAMINASE, URIC ACID 
and LACTIC ACID DEHYDROGENASE 


ACCURATE SIMPLE LOW-PRICED 


(merely add water, serum and read) 


Although developed for use with a spectrophotometer, a spectrophotometer is not necessary for 
Transaminase or LDH Determinations. The tubes may be used as cuvettes in the new, low priced 
COENZOMETER (pat. pending) which measures absorption at 340 mu. This instrument is currently 
being introduced by Macalaster Bicknell Company, 243 Broadway, Cambridge, Mass. 


REQUIRING NO DEPROTEINIZATION or HEATING 


Based on the coupled enzyme system of glucose oxidase and peroxidase, the reaction is 
specific for glucose. 


A blood glucose can be obtained in 11 minutes using 0.1 ml. serum or plasma. A photoelectric 


colorimeter is the only piece of special apparatus necessary. Simply add serum to reagent and read 
color in 10 minutes. 


With proper precautions, the method is suitable for urine glucose determinations. 


SIMPLE SPECIFIC QUANTITATIVE 


Write to us for complete information including coenzometer literature 


WORTHINGTON BIOCHEMICAL CORP. 


FREEHOLD, N. J. 
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Society in the Scientific Revolution 


The recent political campaign for the Presidency of the United States was 
noteworthy for the initial appearance of a technical issue as a major feature. 
The problem of radiation hazard and its relation to tests of the H-bomb 
became a political football, but the game appears to have ended with the 
political campaign. 

This situation is a symptom and a result of a new social revolution, the 
Scientific Revolution, even greater in its effect than the Industrial Revo- 
lution. The health, longevity, comfort, and security of mankind already 
have been markedly affected by the application of scientific discoveries 
and information. Much greater changes seem imminent in the near future 
and at a continually accelerated pace. 

The new revolution can be the source of good or evil, according to the 
use made of these discoveries and to the facility with which society and 
science recognize and adjust to the changing conditions. The proper func- 
tioning of the democratic process could greatly ease the tensions and re- 
quires that society give both the natural and the social sciences a place in 
its councils at all levels of the social structure. In turn, scientific organiza- 
tions may be obliged to accept a social responsibility commensurate with 
the importance of the social effect of science. 

These conclusions are some of those indicated by the Interim-Committee 
on the Social Aspects of Science, authorized by the AAAS Council in 
December 1955 at Atlanta, Georgia. They are contained in a provisional 
report entitled “Society in the Scientific Revolution,” which has been dis- 
tributed to council members. A companion resolution will be presented at 
the coming council meeting. 

The committee believes that society and science are now so intermeshed 
and interacting that scientific groups must reevaluate their traditional 
“isolationist” positions and accept the place in the democratic process de 
manded by the current importance of science. 

The matter is deeply serious and involves a profound change in the atti- 
tudes and actions of both scientists and nonscientists. The committee re- 
quests that AAAS councilors give adequate consideration to the report prior 
to the council meeting and that the subject be one for profound considera- 
tion and: discussion by all interested persons. Comments should be sent to 
the members of the committee in time to be considered before the council 
meeting. 

The report is being submitted with a full realization of its inadequacies 
but with the belief that these problems must be debated by all citizens, 
especially scientist——INTERIM-COMMITTEE ON THE SociAL ASPECTS OF 
ScrENcE: Barry ComMoner, GABRIEL LasKER, CHAuNCEY D. Leake, BEN- 
JAMIN WituiaMs, Ward PicMAN (chairman) 
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For vivid, detailed images . . . for com- 
fort and convenience . . . choose the 
right light for your specific need. 
Choose from the most complete line 
serving science. Dependable illumina- 
tors for every visual and photographic 
application .. . for every budget. 


WRITE FOR CATALOG DATA 


Also, on request, obligation-free survey 
and evaluation of your present micro- 
illumination methods. Write to Bausch 
& Lomb Optical Co., 64212 St. Paul St. 
Rochester 2, New York. 


America’s only complete optical source... from glass to finished product. 
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Why Biophysics? 


The title chosen for this article, “Why 
biophysics?,” suggests an inquiry into 
what role a particular branch of science, 
one which only recently acquired a name 
and personality, can play in medical prog- 
ress and practice. Looking through the 
titles of this series (Lectures on the Scien- 
tific Basis of Medicine) in the last 5 years 
one finds that, whereas a large proportion 
are obviously derived from physiology or 
biochemistry, very few could reasonably 
be called biophysics—even if one in- 
cludes a lecture by the president of the 
Royal College of Physicians on “Mind 
and matter”! This is natural and proper, 
for physics hitherto has not had the same 
intimate connection with medicine that 
physiology and chemistry have had: its 
applications have rather been to engi- 
neering, while its ideas have been derived 
not at all from biology but from mathe- 
matics, astronomy, and philosophy. Jt is 
true that physical ideas and physical in- 
struments and methods are fundamental 
to nearly all fields of science; but it is 
only in recent times that separate branches 
of physics have been recognized m which 
the primary object was not physics itself 
but some other subject—for example, 
astrophysics aiming at the problems of 
astronomy, geophysics at those of the 
earth, physical chemistry at those of 
chemistry, and now biophysics at those 
of biology. Chemistry also has prolifer- 
ated—into geochemistry, biochemistry, 


Dr. Hill, a Nobel prize winner in physiology 
and medicine, was formerly Foulerton research 
professor of the Royal Society at University Col- 
lege, London. He resides at 16 Bishopswood Road, 
London, N. 6. This article is based on a lecture 
given at the British Postgraduate Medical Federa- 
tion on 19 Oct. 1954. It was the first of a series 
of 30 lectures, which were published in Lectures 
on the Scientific Basis of Medicine, 1954-55, vol. 
4 (Athlone Press, London; John de Graff, New 
York, 1956) and is reprinted here by permission. 
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and a host of practical applications, the 
object of which is not the solving of 
purely chemical problems but the use of 
chemical ideas and methods for under- 
standing, or doing, something else. 

Biophysics is a newcomer; so was bio- 
chemistry 40 to 50 years ago. This does 
not mean that chemistry was not applied 
to biology and medicine long before, in 
fact chemistry and medicine grew up 
together; but it does mean that biochem- 
istry began clearly to emerge as a sepa- 
rate and independent discipline, with its 
own ideas and methods, early in this 
century. It is unnecessary to insist that 
biochemistry is not just chemistry; to 
take the biological idea out of it would 
be like depriving a man, not of his 
clothes, but of his skin—he might be an 
interesting object of study, but he would 
cease to be a man. In the same way bio- 
physics is not just physics, but a sturdy 
and promising child of physics and biol- 
ogy which has set out on the same road 
of independence as biochemistry did 40 
or 50 years ago. 

The idea of function, of organization, 
of design, is an essential part of biology 
as it is of engineering; in physics and 
chemistry, apart from their applications 
which are really engineering, it is mean- 
ingless. Whatever his philosophical or 
theological views, it is sensible and ex- 
pedient for a physiologist, using that 
term in the wider sense, when investigat- 
ing an organ, a structure, a response or 
an adaptation, to ask what its functional 
significance is, its relation to other parts 
of the machinery, its purpose in connec- 
tion with behavior, survival, or inherit- 
ance, If his conscience, or his politics, 
forbids that much teleology, he had 
better take up something else; for in biol- 
ogy he will miss most of what is interest- 


ing. The biochemist is not merely a 
chemist working at the chemistry of 
material that was once alive or was pro- 
duced by living activity; he is primarily 
concerned with processes that go on 
within the living organism and their dy- 
namic connections with function or-be- 
havior. The comparative study of ani- 
mals from the functional standpoint 
turns up innumerable examples of what 
any engineer, faced with them, would 
assume to be highly competent design— 
and botanists surely would insist that the 
same is true of plants. After all, evolu- 
tion has been at work for a very long 
time, and we cannot neglect its conse- 
quences. 


What Is Biophysics? 


The term biophysics is coming today 
into common use, but as yet no clear 
definition of it has emerged. The em- 
phasis must clearly be on the bio, on 
function and structure viewed through 
physical spectacles and investigated by 
physical ideas and methods. The word 
definition implies setting limits, and it is 
convenient to start defining biophysics by 
reciting many things which it is not. One 
thing it clearly is not is a second-rate 
branch of physics, a, haven of refuge for 
indifferent physicists. It does not consist 
of teaching physics to medical students. 
It is just as unsuited—and some may 
think this a hard saying—to people who 
know no biology as to those who know 
no physics. It does not consist of con- 
structing, or maintaining, physical equip- 
ment for use by anatomists, biochemists, 
physiologists, or clinicians. The employ- 
ment of physical instruments in a bio- 
logical laboratory does not make one a 
biophysicist—otherwise any user of a 
microscope, a balance, an x-ray equip- 
ment, a Geiger counter, or a pH meter, 
would drop automatically into that class. 
The crystallography of material of bio- 
logical origin is not in itself biophysics, 
any more than organic chemistry is bio- 
chemistry. Using amplifying values or 
radioisotopes, or working on muscles and 
nerves, does not confer any biophysical 
status. It all depends on the motive, on 
the idea, on the method and manner of 
approach. 

Science does not operate only in sepa- 
rate compartments of knowledge, and 


“many of the best discoveries emerge from 
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the borderland between several of them. 
One reason, however, for adopting a new 
name or inventing a new organization 
may be to find room for people whose 
special knowledge or talents cannot fit 
into the accepted scheme. The growth 
and recognition of biochemistry made it 
possible for people trained first in the 
discipline of chemistry to work in the 
biological field, on equal terms with 
those coming from medicine or biology. 
Few of these would have found a home 
and opportunity in laboratories of physi- 
ology, anatomy, pharmacology, or pa- 
thology, where most appointments were 
by tradition, and still are, reserved for 
medical graduates. Few of them could 
have established themselves in labora- 
tories of zoology or botany, the scale and 
scope of which were usually too small. 
In the end it was better so, for biochem- 
istry has emerged as an adult subject, 
asking nobody’s leave to work at any of 
the problems of biology by chemical 
methods and with chemical ideas. Today, 
40 to 50 years later, the same course is 
being followed by biophysics. 

For some time now, and particularly 
since the recent war, an important num- 
ber of young physicists have got hold of 
the notion that some of the most fruitful 
outlets for physical ideas and methods 
are likely to be found in biology. Perhaps 
this is partly due to a reaction against 
the aggressive dominance of nuclear 
physics and a reluctance to become a cog 
in that particular machine; partly, I am 
sure, it has been that biophysics offered 
scope to adventurous and adaptable 
minds. Another reason, probably, was 
the resource and initiative with which 
many young biologists mixed up with 
physicists, in telecommunications and in 
operational research, and the like, dur- 
ing the war. 

In biology one has to live by one’s 
wits, Competing as in a game with living 
material which is always to some degree 
unpredictable; one does not have to go 
humbly to a theoretical biologist to plan 
the strategy of one’s research. This tends 
to produce a quick response to the un- 
expected—which is useful in war and 
very often in research. Contact with such 
people may have given some young physi- 
cists an impression that biology, after all, 
can be quite a respectable subject, with 
many exciting problems waiting to be 
tackled by new and adventurous meth- 
ods. It has even come about that eminent 
professional physicists are ready today to 
admit the interest and difficulty of bio- 
logical problems and the intellectual and 
experimental skill required for tackling 
them. That was not always so, and again 
the analogy with biochemistry is apt. 

At one time the professional chemist 
was likely to regard biochemistry as a 
nasty messy subject, not worthy of his 
distinguished attention. Today many of 
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the leaders of chemistry are working in 
fields that verge on biochemistry—in- 
deed to such an extent that some of them 
would like to appropriate the subject as 
their own, and biochemists have had ob- 
stinately to maintain their identity against 
the acquisitive dominance of chemistry. 
Out of the frying pan into the fire might 
have been the fate of biochemistry when 
it got away from physiology. 

For many years physicists and mathe- 
maticians have been among my closest 
friends, and one of my functions has been 
to keep them humble by reminding them 
now and then that other subjects than 
theirs are intellectually quite as respect- 
able, experimentally much more difficult, 
and generally far more amusing. The 
simplified problems of physics require 
only a small part of one’s thinking ap- 
paratus, used no doubt very intensively; 
those of biology demand a much greater 
share of one’s resources. Today my 
friends are more respectful; naturally 
they do not like their best pupils leaving 
them to go off into biophysics, but at 
least they do not regard such defection 
as an irretrievable disaster to science! 

It would be a damaging mistake, how- 
ever, to suppose that physics, in the nar- 
rower sense, is the only partner of biology 
in the new field of biophysics. Most vital 
processes take place in an aqueous me- 
dium, in which chemists are much more 
at home than physicists. There is no 
sharp boundary between chemistry and 
physics, nor should there be between bio- 
chemistry and biophysics. The natural 
division, in general, would be for biologi- 
cal problems involving physical chemis- 
try to be drawn toward biophysics, as 
those involving organic chemistry would 
go to biochemistry. The physical chem- 
ists who turn over to biophysics may be 
expected to make at least as great a con- 
tribution as the physicists proper. With 
nuclear physics, as such, which tends at 
present to dominate physics, biology is 
little concerned. Biological processes are 
based on molecular change, and only to 
the extent that the chemistry of mole- 
cules is determined or affected by the 
physics of their atoms does the latter 
impinge directly on the interests of biolo- 
gists. Indirectly, of course, by the tools 
it provides and the effects of its products, 
nuclear physics is of the greatest concern 
to biologists—as it is to everybody; but 
the fact remains that vital processes 
themselves, to an overwhelming extent, 
are more of a chemical, or a physico- 
chemical, than of a purely physical char- 
acter. Indeed, without physical chemistry 
as an essential component in its make-up, 
biophysics would have little reason for a 
separate existence. 

Twenty-four years ago I addressed a 
gathering in Philadelphia, at the opening 
of a new laboratory of Medical Physics, 
of which my friend D. W. Bronk was 


head. Much good work, largely of a new 
scientific flavor, has come from that labo- 
ratory. Twenty years later I took part in 
the opening at Johns Hopkins University 
of another new laboratory of biophysics, 
also organized by Bronk. In the United 
States today there are many departments 
of biophysics, not always under that title, 
in which physical ideas and methods are 
being applied to biological problems. 
The great developments of nuclear phys- 
ics in America, as in England to a some- 
what smaller extent, have led to a large 
expansion of what can be called radio- 
biology: this is aimed partly at the pro- 
tection of the human body from the ef- 
fects of radiation, partly at improvement 
of medical treatment, but partly also at 
solving the fundamental scientific prob- 
lem of how radiation of various kinds 
affects living cells, their functioning and 
inheritance. This, however, is only one 
aspect of biophysics; another important 
one is the study of the minute structure 
of living cells, which is being pursued in 
America, for example, at F. O. Schmitt’s 
laboratory at Massachusetts Institute of 
Technology, and in London in Randall’s 
laboratory at King’s College. Three years 
ago the first regular university depart- 
ment of biophysics in England was 
started at University College. But let 
nobody suppose that biophysics is being 
pursued only in such regular departments 
of the subject; far from it—there are 
individuals and groups working’ at it in 
many laboratories and centers, in Eng- 
land and other countries, under many 
titles. 

It is not at all necessary that there 
should be departments of biophysics in 
every university—any more than there 
should be of biochemistry; the important 
thing is that a few such departments 
should be established, to act as nuclei 
for teaching and research and to give the 
subject a place on the map, a personality 
and status which will draw young people 
of the right kind into its pursuit. The 
process has started well and can be left 
to develop largely of itself, with sympa- 
thetic help but without too much over- 
head planning. One need not advocate, 
for example, that there should be an in- 
ternational union, or international con- 
gresses, of biophysics; it can safely find 
its scope, at least for.a long time yet, 
within those of physiology, biology and 
biochemistry. 

With all these qualifications about 
what biophysics is not, may I try to de- 
fine what it is: as the study of biological 
function, organization, and structure by 
physical and physicochemical ideas and 
methods. There is nothing very interest- 
ing or original about that; except perhaps 
the fact that ideas are put first, for physi- 
cal methods and instruments of every 
kind may be used in any field of research. 
Biological phenomena, like many others, 


SCIENCE, VOL. 124 


shi 
ph 
is 

int 

ar 
by 
th 
fir 
ca 
sti 
ca 
th 
tie 
pl 

es 
E 

re 
Cé 
Ww 
a 
ti 
th 
b 
ir 
r 
te 
a 

i 
tl 
i 
f 

¢ 
h 
F 
t 
I 
t 
t 
s 
i 
| 


a 


show aspects and relations susceptible of 
physical analysis and interpretation. It 
is by the choice of problems and by the 
intellectual processes with which they 
are formulated and attacked, more than 
by the particular techniques employed, 
that a subject can be most clearly de- 
fined. There are people to whom physi- 
cal intuitions came naturally, who can 
state a problem in physical terms, who 
can recognize physical relations when 
they turn up, who can express results in 
physical terms. These intellectual quali- 
ties, more than any special facility with 
physical instruments and methods, are 
essential to the make-up of a biophysicist. 
Equally essential, however, are the cor- 
responding qualities, intuitions, and ex- 
perience of the biologist. A physicist who 
cannot develop the biological approach, 
who has no curiosity about vital processes 
and functions, who is not willing to spend 
time in learning the habits of living 
things, who regards biology simply as a 
branch of physics has no important future 
in biophysics. 

In speaking of the intellectual side of 
the physical approach to biology you 
must not suppose that I underrate the 
technical side or imagine that theoretical 
physics has more than an occasional role 
at present to play in biology. So far, in- 
deed, from underestimating fine physical 
techniques applied with the skill and 
understanding that come from experience 
in handling living material, one would 
insist rather that progress is waiting on 
their application, and that biological 
literature is beset by the results of imper- 
fect experimentation. I am urging only 
that the primary condition is the right 
intellectual approach. Granted this con- 
dition, achievement can come only by 
highly skilled and often laborious ex- 
periments, laborious because of the essen- 
tial lability of the material. In such ex- 
periments the instruments and methods 
must often be adapted to the object in- 
vestigated, so that the principles of their 
design and working must be understood. 
When one is dealing with units of ex- 
tremely small size like living cells, per- 
sonal skill becomes of primary impor- 
tance. It cannot usually be replaced by 
statistical methods, important as these 
are in their proper place. The chief con- 
cern in the development of biophysics is 
that those skills should be acquired by 
people who start with the right intellec- 
tual approach, physical and biological. 

Let us think for a moment how the 
process of investigation goes. In the func- 
tion or structure to be studied, some fac- 
tor is chosen which not only is open to 
physical description or attack by physical 
method but also, if so treated, may lead 
to unambiguous results. It is all too easy 
—and frequent—to make beautiful ex- 
periments which cannot, in any case, tell 
us anything, or perhaps may tell us about 


21 DECEMBER 1956 


something in which we are not interested. 
I recall experiments that purported to 
measure the elasticity of muscle but gave 
in fact, rather inadequately, the constant 
of gravitation; others that were intended 
to verify a particular theory of colloid 
behavior really proved nothing except 
the second law of thermodynamics. It is 
all too easy to employ fashionable physi- 
cal devices for purposes better achieved 
by simpler traditional methods. For ex- 
ample, some years ago, an old-fashioned 
gas regulator with a tapered jet was 
found to beat all the best electronic de- 
vices of its day for maintaining a constant 
temperature in a water bath. 

The use of the latest physical methods 
and devices does not make one a physi- 
cist, and the employment of such things 
in a biological laboratory is not neces- 
sarily biophysics. The man who has phys- 
ical ideas, who can see physical problems, 
who recognizes the opportunity of physi- 
cal investigation when it turns up, who 
understands and can use physical tech- 
niques can find unlimited opportunity in 
biology, if—and it is a fundamental if— 
he is willing to learn something also of 
the facts and philosophy of biology, to be 
apprenticed for a time in a biological 
workshop. Some of the most accom- 
plished contributors to what is really 
biophysics, though it may be practiced in 
laboratories under other names, started 
in fact as biologists; and a complete de- 
partment of biophysics really requires 
both kinds—with a reasonable admixture 
of engineers! 


Relation of Biophysics to Biochemistry 


In one important respect the roles of 
biophysics and biochemistry are comple- 
mentary. The single unit in biology, the 
living cell, is very small; the quantities 
involved in its processes are beyond the 
range of ordinary chemical measurement. 
It is necessary therefore to use large 
numbers of cells, similar as far as pos- 
sible, and to accept a statistical blurring 
of the result. For biophysical purposes, 
however, it is frequently possible to use 
single cells and to examine the individual 
process, with the limitation always that 
most physical methods are chemically 
nonspecific, so that interpretation in 
chemical terms is bound to be indirect. 
In biochemistry, even accepting the ne- 
cessity of working with a large number 
of cells, there are two further limitations; 
its methods are usually insensitive and 
very slow, and many of them require the 
destruction of the tissue for their appli- 
cation. The astonishing thing is that bio- 
chemistry has, in fact, been able to 
achieve so much. In comparison, the 
methods of biophysics may be very sensi- 
tive and rapid and often leave the tissue 
unaltered so that observation can be con- 


tinued; but they are not applicable to all 
problems and—one must insist—they are 
nearly always chemically unspecific. 

Let us illustrate the contrast between 
biochemistry and biophysics by the ex- 
ample of muscle. Here the fundamental 
unit of response is the single muscle 
twitch, a very rapid affair involving only 
a minute chemical change. Physical 
methods are available of high sensitivity 
and speed which can give a quantitative 
picture, practically simultaneous with the 
events themselves, of electrical, optical, 
mechanical, and thermal changes accom- 
panying a twitch. Direct chemical meth- 
ods, however, can tell us nothing; in order 
to get measurable quantities it is neces- 
sary to subject the muscle to a sequence 
of stimuli spread over a longer interval. 
If it were possible to assume that a single 
chemical process was involved in muscu- 
lar activity, that it went in one direction 
only and was not rapidly reversed, one 
might calculate that the chemical effect 
of 40 twitches was simply 40 times the 
effect of one twitch. In fact, however, the 
finer details of the complex sequence of 
chemical events are confused by repeat- 
ing the stimulus many times; only the 
final or semifinal effects are accumulated. 
To take a simple example, the immedi- 
ate physiological and biochemical conse- 
quences of running 20 meters at top 
speed would not be discovered at all by 
making a man run 2 kilometers as fast 
as possible and dividing the observed 
changes by 100. 

This difficulty of examining chemically 
the ultimate physiological events is wide- 
spread, in nerves, in muscles of all kinds, 
in the central nervous system, in all tis- 
sues in fact in which activity occurs in 
small discrete packets, rather than con- 
tinuously. This still leaves available for 
biochemical study a variety of tissues in 
which activity is apparently continuous; 
but such tissues usually get into a steady 
state, in which the total metabolic effect 
over an interval is all that is measured; 
and the unraveling of intermediate proc- 
esses has always been one of the greatest 
problems and has led to the greatest sci- 
entific achievements of biochemistry. In 
muscle, with its high rate of chemical 
turnover and the rapid changes and re- 
versals involved in its unit of activity, 
our chemical knowledge has largely been 
derived from studies of isolated enzyme 
systems and chemical constituents. But 
this knowledge cannot be extrapolated 
backward, without confirmatory  evi- 
dence, to describe the actual chemical 
events of contraction. Such evidence can 
come only from methods of much higher 
speed and sensitivity than chemical tech- 
nique is yet endowed with. 

But—let us admit it humbly—to at- 
tempt to solve the problem by physical 
methods alone would be just as fantastic. 
Ultimately the machinery itself is chemi- 
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cal in nature, the fuel it uses for its re- 
covery process is chemical, the “acid” 
and the “plates” of its “accumulators” 
are chemical, the free energy of chemical 
change provides the mechanical work, 
and various enzymes prescribe the course 
of the reactions. No physical methods 
conceivably available could give us the 
specific chemical information required 
to solve the problem properly. It is nat- 
ural and healthy that biochemist and 
biophysicist should tease each ather 
sometimes about the limitations of the 
other’s methods: but each should be 
keenly aware of the limitations of his 
own and seek the cooperation which 
alone can solve their common problems. 
And perhaps it would be wise for them 
both to reflect, when they think they have 
solved them, that the biologist can still 
point out that although they may have 
found out how the machinery works—if 
indeed they have—this is very far from 
answering the question of how it grew 
and developed, how it maintains and 
adjusts itself, how its design is so singu- 
larly well-adapted to the needs and pur- 
poses of its owner. 


Philosophy of Biophysics 


On that occasion in Philadelphia in 
1930 I spoke on the rather cryptic title 
“The physical reasonableness of life”; it 
allowed me to expound a faith that no 
limit will be found at which the applica- 
tion of physical methods and ideas—and, 
of course, this implies chemical ones, too 
—will be forced to stop in the investiga- 
tion of living processes. I was at pains to 
emphasize that this certainly does not 
imply that biology will finally become 
simply physics and chemistry—at least 
as one knows those subjects now; indeed, 
the boot is rather on the other leg, phys- 
ics and chemistry have in the end a great 
deal to learn from biology, in their phi- 
losophy and ideas as well as in their op- 
portunities for research. 

It is obvious indeed, at least to those 
biologists who know something about the 
properties of the nervous system, that 
physical theories and concepts can have 
no absolute validity apart from the brains 
that conceive and use them; if they can 
be conceived by the brain, it seems most 
unlikely that their pattern is not condi- 
tioned, and to some degree determined, 
by the properties and machinery of that 
organ. What we know of the working of 
brain and nervous system is largely the 
result of the application of physical, par- 
ticularly of electrical, methods; perhaps, 
in the future, communication theory will 
make its contribution, and that is a 
mathematical branch of engineering. But 
if we assume that a consistent theory of 
the natural world is ultimately possible, 
we have to admit that just as scientific 
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instruments and engineering appliances 
are designed to fit the human senses and 
faculties that employ them, so scientific 
theories have to be made to fit the human 
brain that uses them. 

My physical friends are often rather 
indignant at any such idea; they have 
been brought up to believe that their 
postulates have some virtuous kind of 
absolute reality. The history of science 
scarcely bears out so naive an assump- 
tion; and when we know more about the 
mechanism of the brain I think we shall 
begin to see how it determines the pat- 
tern of any physical theory which it is 
humanly possible to conceive. This ex- 
pectation accompanies an uncompromis- 
ing conviction that the methods and ideas 
of the physical sciences are an uncondi- 
tional necessity for biological progress; 
but it is part of an equally firm convic- 
tion that biology is not in the least danger 
of being swamped or subjected in the 
process. Physics and chemistry will domi- 
nate biology only by becoming biology. 
We can live in hope of the future unifica- 
tion of biological and physical science— 
but need not fear at all the dreadful 
prospect that life will be explained 
away in terms of present-day physics 
and chemistry. 

It would be possible to make a number 
of platitudinous remarks about physics as 
a necessary ingredient in the training of 
a modern physician. So far as these were 
true they would mostly be obvious, and 
if they were not obvious they would 
probably be false. The important thing 
to remember is that even medical stu- 
dents are human. In India in 1944, in 
reply to pressing invitations from Indian 
friends which I should have loved to ac- 
cept, I had often to insist that even a 
physiologist cannot be in more than two 
places at once. A similar limitation ap- 
plies to medical students. 

A few years ago I was temporarily in- 
volved with the problem of load carrying 
by the infantry soldier. In given circum- 
stances, for a given individual there is an 
optimum load. With much less he will 
march and fight better—for a time—but 
soon he will have no food and water to 
march on, no weapons or tools to fight 
with. With much more load, he will 
march and fight worse, however well fed 
and armed. It is the same with the mod- 
ern medical student: the poor boy, or 
girl, has a terrible load to bear anyhow 
and if you pile too much upon him 
(there is no danger of giving too little) 
you will make him unable to do the edu- 
cational equivalent of fighting, namely, 
to think, criticize, and discuss. For this 
reason, much as we should like him to 
know more physics, chemistry, and 
mathematics, more biology, physiology, 
and anatomy, before we let him loose on 
his clinical course—much indeed as we 
should prefer him also to know more of 


literature, philosophy, and sociology and 
to have a wider culture and experience— 
we must think of him, like the poor in- 
fantryman, as having an optimum load 
which it is improvident to exceed. This 
load, as with the soldier, has to be the 
same for all, so it must be within reason 
for the weaker individuals, which means 
that the stronger ones could carry more. 
The extra physics, or the extra biology, 
or the extra culture and experience, must 
be regarded as an extra for those who 
can bear that particular burden easily 
enough. We must in fact provide oppor- 
tunities outside the regular curriculum 
for the more talented students to follow 
their natural bents. It would be the 
greatest misfortune if biophysics or bio- 
chemistry were to draw no recruits from 
medicine. 

It needs no argument to show that 
physics and chemistry—or even mathe- 
matics in the special form of statistics— 
impinge every day on medicine and pub- 
lic health. It is essential that every physi- 
cian should have this much acquaintance 
with them that he knows, first, where to 
turn for help, whether to technician, 
specialist, manufacturer, or librarian, 
and, second, and even more important, 
not to be taken in by magic masquerad- 
ing as science. In every field of medical 
science, and of medicine, we are witness- 
ing the impact of chemistry and physics: 
on ways of looking at things, on research, 
on diagnosis and treatment. Indeed, the 
very nature of our modern society, based 
as it is on engineering applications of the 
physical sciences, is bringing a host of 
new problems, as well as of methods and 
equipment, to human biology and medi- 
cine. Indeed, these applications of the 
physical sciences are providing some of 
the major problems which the world has 
now to face, problems which human biol- 
ogy and medicine can neglect only at 
their peril. The question is—what are we 
going to do about it, in connection with 
medical education? The last thing one 
would want to do is to overemphasize— 
as the public is apt to do—the place and 
importance of the physical sciences. We 
have to realize that the calling of the 
good physician requires every faculty of 
critical intelligence and knowledge, of 
sympathetic understanding, of skill and 
patience, that a human being can possess. 
In planning his education we must aim 
at a practicable optimum, not.an impos- 
sible ideal, and this means a sensible 
compromise between all the things he has 
to learn and do, taking good care that he 
has time and energy enough left over to 
grow as well as to be planned. 

For some years, though a very long 
time ago, I was responsible for teaching 
physiology to medical students, and I 
frequently asked myself—and they asked 
me—what was the good of this or that? 
Most of them would have little direct 
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use for many of these things in later life. 
Might not time saved in such irrelevant 
studies allow them to acquire a little 
more personal skill in handling patients 
—which could serve them and the pa- 
tients better. Such queries might seem 
particularly pertinent in respect of the 
physical sciences in the premedical cur- 
riculum. There are many answers to such 
a question, most of which are well known. 
It is unnecessary to emphasize that phys- 
ics and chemistry are an essential back- 
ground today to the biological sciences, 
that these are fundamental to medicine, 
or that physical and chemical methods 
of diagnosis and treatment make up a 
large part of modern medicine. One has, 
rather, to answer the objection that 
within the very limited load a medical 
student can bear there can be so little 
given him of each of these preliminary 
sciences, and that what he learns he soon 
forgets. Since we cannot expect him to 
be an expert in physics and chemistry, 
may not a little knowledge be a danger- 
ous thing? 

The answer I think is this, it depends 
on a property of the human mind, a 
property we all know, unconsciously per- 
haps, very well. Let me illustrate what I 
mean by personal experience. I learned 
quite a lot of mathematics at school and 
in my first 2 years at Cambridge, but I 
have steadily been forgetting it ever since. 
One’s mathematical knowledge seems to 
have a half-life of about 3 years! But it 
really has not mattered much. In count- 
less jobs I have had to do, not only in 
physiology or biophysics, mathematical 
ideas and methods have been wanted. 
Somewhere deep in the brain the mem- 
ory has continued of what mathematical 
ideas feel like, of what sort of problems 
can be tackled by mathematical means, 
of how to state a problem in mathemati- 
cal terms, of where to look, either in 
books or to people, for a solution of it. 
My actual knowledge of mathematics for 
many years has been contemptible—yet 
I know how much the mathematical ap- 
proach continues to influence the pattern 
of my work. Forgive me for referring to 
a personal experience; I do so because it 
is not really personal at all but depends 
upon a general property of the mind. If 
a boy or girl has been brought up with 
the discipline of a mathematical, physi- 
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cal, and chemical stiffening to his scien- 
tific training, he will find, whatever he 
does and however much he forgets, that 
a method of thinking and acting, of criti- 
cizing and assessing facts and theories, is 
available to him without which much of 
the world is meaningless: not only of the 
physical but of the biological world, not 
only the world of our engineering en- 
vironment but that of medicine, of social 
relationships, and of human behavior. 

This sounds like a tall order, but I 
think it is true. It implies that mathe- 
matics and the physical sciences can pro- 
vide a framework for the other sciences 
that are to follow; and they should be 
learned early. This means that scientific 
biology should come later, as I think it 
should, for scientific biology, as distinct 
from simple natural history, is more intel- 
ligible on a background of physical and 
chemical knowledge. Do not suppose 
that placing biology second in time 
means putting it second in importance. 
A certain amount of biology is an essen- 
tial ingredient in education—even of a 
physicist, a politician, a parson, or an 
engineer! But in the case of a profes- 
sional biologist—as a physician should be 
counted—it can be learned best if the 
mind is prepared already by a reasonable 
preliminary dose of the physical sciences. 
It is hard to convince a medical student 
when he is 20 that a course in elemen- 
tary mathematics is a useful preliminary 
to medicine; at that stage, indeed, it 
probably is not! It should have come 6 
or 7 years earlier. To some extent, and 
to a different time scale, the same is true 
of physics and chemistry. In a modern 
building the steel is no more important 
than the other constituents—but it is 
essential to put it in first. 


Why Biophysics? 


I have wandered from the title of this 
article in talking about physical science 
in the education of the future physician, 
but if biophysics is to make its contribu- 
tion to medicine it is necessary that most 
physicians should have some idea at least 
of what it is about, while some physicians 
should have a pretty good idea. The ideas 
and methods of physics and of physical 
chemistry are being applied today and 
will increasingly be applied, not only 


directly to physical medicine and radiol- 
ogy, but to neurology, to the study of 
circulation, of respiration and excretion, 
and of the adjustment of the body to ab- 
normal conditions of life and work. At 
longer range, moreover, they will be 
aimed at the fundamental problems of 
minute structure and organization, of the 
physical basis of growth and inheritance, 
of the ordered and organized sequence 
of chemical reactions in vital processes, 
of the means by which energy is supplied 
and directed to vital ends. It is inevitable 
today that most of the discoveries in such 
fields will be made by people who have 
not passed through the gateway of medi- 
cine; but the greatest good comes from 
mixing people up, so that research and 
development (to use an industrial term) 
in promising fields can be guided to prac- 
tical ends. This implies that those whose 
ends are practical (and the aims of medi- 
cine, like those of engineering, are prac- 
tical, however great their intellectual 
content) should be on terms of familiar 
equality with those whose moving force 
is scientific curiosity. It is necessary that 
each should know what the other is talk- 
ing and thinking about. The physicists 
and the chemists must be acquainted 
with biology, the biologists (including 
the medical people) must know some 
physics and chemistry. 

The chief answer, then, to the query 
“Why biophysics?” is that the recogni- 
tion of biophysics as a special subject of 
study will emphasize the fact, and I think 
it is a fact, that the future of biology and 
medicine will increasingly require the 
application of physical and physicochem- 
ical ideas and methods. To give biophys- 
ics a name and personality, to endow it 
with a few centers where it can be spe- 
cially practiced, to realize that its recog- 
nition implies much more than just mix- 
ing up biologists and physicists (good as 
that is) will draw in recruits to a science 
that in 20 years or so may have the same 
importance to biology and medicine as 
biochemistry has come to have today. I 
am content myself to have been a physi- 
ologist, but that was luck because Walter 
Morley Fletcher was my tutor at Cam- 
bridge. Others of like tastes, but without 
such good fortune, may not find their 
way in at all unless the road is open and 
given a distinctive name. 
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Stokes’ Edge Waves in 
Lake Michigan 


William L. Donn and Maurice Ewing 


During the past centuries a consider- 
able loss of life and property has been 
recorded in shore areas from the effects 
of one or a series of high water waves 
that appear abruptly and usually without 
warning. This phenomenon is common 
to large inland lakes, bays, estuaries, and 
open coastal zones. When these waves 
have meteorological origins, they are re- 
ferred to as “storm surges”; when they 
are of earthquake origin, they are re- 
ferred to as “tsunamis.” 

Large inland water bodies provide 
ideal places to study these waves, because 
water and air data may be available from 
the entire lake boundary as well as from 
the surrounding region. This is not true 
for a seacoast. 

The disastrous Lake Michigan surge 
of 26 June 1954, which took a number 
of lives along the Chicago waterfront, 
has been explained by us (1) on the basis 
of resonant coupling between a fast- 
moving atmospheric pressure-jump line 
(squall line) and the resulting gravity 
wave generated in the lake. Reflection of 
this high-coupled wave from the eastern 
shore of the lake accounts for its unex- 
pected arrival at Chicago about 2 hours 
after the squall itself passed there. 

Ten days later, a new pressure-jump 
line crossed Lake Michigan from north 
to south with a speed of about 50 miles 
per hour. Several water-level instruments 
maintained by the U.S. Lake Survey, the 
state of Illinois, and lakeside industrial 
plants, recorded long-period high waves 
that can be correlated with the pressure- 
jump and appear to be explainable on 
the basis of the theory described in sub- 
sequent paragraphs. After a discussion of 
the theory, we present the new storm- 
surge data and the application of the 
theory (2), 


Stokes’ Edge Waves 


The theory of long gravity waves 


(where c= V gh) as applied to the earlier 
storm surge of 26 June does not provide 
an adequate explanation for the new 
case. It does not account for the long 
period of the water waves, and it also 


1238 


seems probable that the effects of reso- 
nant coupling between the atmospheric 
disturbance and such gravity waves would 
be kept to a minimum, owing to continu- 
ous refraction of the waves toward the 
shore. 

Recently, Munk, Snodgrass, and Car- 
rier (3) explained certain wave phe- 
nomena over gently sloping continental 
shelves by means of the theory of edge 
waves, which was first described by 
Stokes (4) in 1846 and has been elabo- 
rated by Ursell (5, 6) in recent years. 
These waves, which travel with crests 
transverse to the shore, are dispersive 
waves whose phase velocity is a function 
of the slope of the bottom and of the 
wave period. They can be thought of as 
resulting from the constructive interfer- 
ence of refracted gravity waves of differ- 
ent wavelengths. Such interference pro- 
duces wave crests (edge waves) that 
maintain themselves transverse to the 
shore. The refraction effect confines the 
energy to a distance }/2x from the shore 
(where A is the wavelength), so that the 
wave height becomes negligible at this 
distance. 

Following Ursell (6), we let B be the 
inclination of the lake bottom and with 
origin at the edge, take the x-axis in the 
water surface normal to the edge, the 
y-axis downward, and the z-axis parallel 
to the edge. The velocity potential ¢ for 
waves propagating with their crests trans- 
verse to the shore must be of the form 


¢=A cos (kz — ot *(* + y sin B) (1) 


where A is the amplitude; ¢ is the time; 
i, the wave length, is 2%/k, or k is 
and T, the period, is 2x/o, or o = 2x/T; 
in order to satisfy the equation 


V*e=0 (2) 
and the boundary conditions 
op 
+ g-—=0 3 
(3) 
at y=0 and 
_ 
dy tan (4) 


at y =x tan provided that 


= gksinB (5) 
where g is the acceleration owing to 
gravity. 

The phase velocity c (from Eq. 5) 

gT sin B (6) 

an 


and the group velocity U (following 
Lamb, 7) 


d(ke) _ C 
dk 2 (7) 


have the same relationship as they do for 
gravity waves in deep water. The period 
T is given by 


Us 


(8) 
gsinB 

As is well known (see, for instance, 
Lamb, 7, p. 413), the principal waves 
generated in a dispersive system by a 
moving disturbance are those for which 
the phase velocity equals the velocity of 
the disturbance. We may therefore calcu- 
late the period of the waves generated by 
considering c in the period equation as 
representing the velocity of the disturb- 
ance. This was applied in the theory of 
air-coupled flexural waves by Press and 
Ewing (8) and by Munk, Snodgrass, and 
Carrier (3). 

The motion of a particle of water can 
be determined from the components of 
velocity parallel to the coordinate axes, 
v, =9%/9x, and so on, and those perpen- 
dicular (vp) and parallel (v,) to the 
bottom. Thus 


vp = vx sin B — vy cos B=0 (9) 
vs = ve cos Bh + vy sin B= 
—kA cos (kz - ot) e*? (10) 
and 
vz=—kAsin (kz-ot)e*? (11) 


where D =x cos B+y sin B, the distance 
from the edge to a line through x, y per- 
pendicular to the bottom. Thus, any 
water particle moves in a circular orbit 
parallel to the bottom with a radius that 
decreases exponentially with distance 
from the shore. 


Storm-Surge Data 


Pressure data. Isochrones for the 6 
July pressure-jump line are shown in Fig. 
1. These are interpolated positions based 
on the exact times and magnitudes of the 
recorded jumps given in Table 1. 

The data indicate that the pressure- 
jump line moved southward at about 50 
miles per hour and crossed the southern 
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University and assistant professor of meteorology 
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professor of geophysics and director of the Lamont 
Geological Observatory of Columbia University. 
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Table 1. Pressure-jump data for 6 July 
1954. 


Magni- 
Station Time tude 
(CST) (in.) 


FAR 
(Fargo) 6:50 a.m. 0.06 
STC 
(St. Cloud) 8:39 a.m. 0.09 
MSP 
(Minneapolis ) 9:54 a.m. 0.07 
GRB 
(Green Bay) 11:00 a.m. 0.04 
TVCc 


(Traverse City) 12:30 p.m. 0.02 
MSN 


(Madison) 1:02 p.m. 0.08 
MKE 

(Milwaukee ) 1:24 p.m. 0.06 
MKG 

2:00 p.m. 0.04 

3:30 P.M. 0.10 
BTL 

(Battle Creek ) 3:30 P.M. 0.04 
SBN 

(South Bend) 3:55 p.m. 0.06 


MINNESOTA 


Fig. 1. Isochrones for Lake Michigan 
pressure-pump line of 6 July 1954. 


CHIGAGO MICROBAROGRAM 


Fig. 2. University of Chicago microbaro- 
gram showing pressure-jumps of 6 July 
1954. (In this figure and also in Figs. 3, 
5, 6, 7, and 9, time is designated in the 
24-hour system. ) 


MUSKEGON MICROBAROGRAM 


end of the lake just prior to 4 P.M. 
Furthermore, most of the microbaro- 
grams examined show that the pressure- 
jump was oscillatory, with the primary 
jump being followed by at least two 
oscillations of lesser. magnitude. A copy 
of the University of Chicago microbaro- 
gram showing these oscillations is repro- 
duced in Fig. 2, which shows that they 
continued until 12 midnight on 6 July. 
A copy of the microbarogram from 
Muskegon recorded on an open time 
scale is shown in Fig. 3. This location, on 
the east side of Lake Michigan and much 
farther north than Chicago, shows a 
fairly quiet record from 4 p.m. to the 
end of the day. The significance of this 
record is discussed following presentation 
of the wave data. 

Wind data. A study of the available 
anemograms shows that a considerable 
increase in wind speed occurred with the 
passage of the pressure-jump. The Wil- 
son Avenue (Chicago) anemogram, for 
example, shows an increase of from 20 
to 70 miles per hour between 3 and 3:30 
p.M. A wind shift from south to north 
accompanied the speed increase. Smaller 
oscillations in speed and direction oc- 
curred with the subsequent pressure os- 
cillations that are described in the pre- 
ceding paragraph, 

Wave data. The stations from which 
water-level records studied in detail 
are shown in Fig. 4, which also shows 
depth contours (in feet) for Lake Michi- 
gan. The contours are based on U.S. 
Lake Survey chart No. 7, “Lake Michi- 
gan.” To obtain the wave periods, which 
are given in subsequent paragraphs, the 
periods of several wave trains along the 
record were read and averaged. 

Figure 5, which is a copy of the Wau- 
kegan wave record, shows some activity 
above background between 2 and 3 P.M., 
with the principal wave disturbance be- 
ginning at 3 p.m. and continuing with 
decreasing amplitude until 10 p.m. on 7 
July. The wave period recorded is about 
110 to 120 minutes. The waves of higher 
frequency, which are superimposed on 
these long waves, have a period of close 
to 20 minutes. 

The Wilson Avenue (Chicago) record 
(Fig. 6) shows a preliminary peak at 3 
p.M. and a major wave that began at 
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Fig. 3. Muskegon microbarogram of 6 July 1954. 
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Fig. 4. Bottom topography of Lake Michi- 
gan. 


3:30 p.m. and reached a crest just after 
4 p.m. Again, this initial surge is followed 
by a prolonged train of higher than nor- 
mal waves until the close of 7 July. The 
period is about 97 to 100 minutes, which 
is close to that for the background waves 
preceding the surge. Waves of shorter 
period (18 to 20 minutes) are also pres- 
ent as on the Waukegan records, 

Preceding and following the surge at 
all the southern stations in the vicinity 
of Chicago and Waukegan, the back- 
ground waves show a nearly steady state 
of low-amplitude, Jong-period oscilla- 
tions. The period varies from about 2 to 
nearly 3 hours. Shorter oscillations of 
15 to 20 minutes are superimposed on 
these, just as they are on the higher 
waves that comprised the surge. 

The Calumet Harbor (Chicago) rec- 
ord (Fig. 7) also shows some prelimi- 
nary activity at 3 p.M., prior to the major 
surge that began about 3:30 p.m. and 
reached a maximum at 4 p.m. Above- 
normal oscillations of the water, which 
continued through most of 7 July with 
decreasing amplitude, have a period of 
about 115 minutes, with waves of shorter 
period (20 minutes) superimposed. Fig- 
ure 8 shows the water level at Chicago 
recorded on a scale convenient to illus- 
trate both the surge and the background 
oscillations preceding and following it, 
although the scale does not permit de- 
tailed study. 

The total duration of the wave dis- 
turbance is estimated to have been 29 
hours, although the background oscilla- 
tions continued somewhat higher than 
normal for a longer time. The reason for 
the latter is discussed later. The Luding- 
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ton record (Fig. 9) shows a group of 
small waves of about 50-minute period 
beginning at 1:30 p.m. and continuing 
until 4 p.m. A group of much larger 
waves of 84-minute period began about 
8 p.M., with a maximum crest at 10:30 
p.M., and these waves persisted with at- 
tenuating heights into 8 July. 

Table 2 gives a comparison of the ar- 
rival times of the pressure-jump and the 
arrival times of the major water-wave 
group at each wave station, together 
with duration and period data. 


Application to Surge of 6 July 1954 


To apply edge-wave theory to the 
surge of 6 July 1954, it is noted that in 
the vicinity of Chicago and Waukegan 
the depth increases uniformly with dis- 
tance from shore. The distance at which 
wave height becomes negligible (4/2x) 
is estimated to be 16 miles. The bottom 
slope was determined along six profiles 
out to the 300-foot contour, from just 
north of Chicago to 50 miles north of 
Waukegan, These values of sin 6, from 
north to south, of 0.0029, 0.0034, 0.0035, 
0.0024, 0.0021, 0.0016, when inserted in 
the period equation together with 72.5 
feet per second as the value of the phase 


WAUKEGAN 


Table 2. Summary of pressure and wave data. 


Pressure- Time of Period (min) ; 
. Duration 
of wave 
Station arrival surge Long- Short- 
A disturbance 
time wave period - period ) 
(P.M.) (P.M.) waves waves br 
Waukegan about 3 3 110-120 20 29 
Wilson Ave. 3:30 3:30 97-100 18-20 29 
Calumet Harbor 3:30 3:30 115 20 * 
Ludington about 1 8-10 84 * 


* Record incomplete. 


velocity c, give a mean edge-wave period 
of 103 minutes for the Chicago-Wau- 
kegan area. The mean period of the ob- 
served waves, from Table 2, is 109 min- 
utes, giving very good agreement between 
theoretical and observed values. Al- 
though the waves of shorter period (20 
minutes) appear expiainable numeri- 
cally, at least on the basis of several 
different approaches, such as a second 
mode effect or generation over the 
steeper northern lake shore, we refrain 
from discussing them until more data 
have been compiled from other cases. 
By using the velocity equation, we 
obtain a theoretical edge-wave velocity 
of 61 miles per hour for the southern 
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Fig. 5. Waukegan water-level record showing disturbance of 6-7 July 1954. 
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Fig. 6. Water-level disturbance at Chicago (Wilson Avenue) on 6-7 July 1954. 
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half of the lake and 50 miles per hour 
for the northern half. Because the ob- 
served pressure-jump velocity is 50 miles 
per hour, and because the pressure-jump 
line is, in reality, a band of some width, 
it is expected that a considerable reso- 
nant transfer of energy would occur from 
the disturbance in the air to the resulting 
disturbance in the water. This accounts 
for the relatively great heights of the 
water waves that began with the arrival 
of the pressure jump in the air. 

' It seems evident from Fig. 4 that the 
bottom topography northwestward from 
Ludington would not be appropriate for 
coupling—hence, the small size of the 
water waves recorded just after the pas- 
sage of the pressure-jump, about | P.M. 
The much larger waves after 8 P.M. at 
Ludington can be explained as arriving 
from the south. The pressure-jump and 
associated high waves resulting from 
resonant coupling reached the southern 
end of the lake about 4 p.m. These waves 
would then either be reflected or simply 
continue to run northward around the 
eastern edge of the lake. However, they 
would travel the 165 miles from the 
southern end of the lake to Ludington, 
with the group velocity (one-half of the 
phase velocity c) and would arrive there 
from 5 to 6 hours after reaching the 
southern end, or about 9:30 p.m. This is 
just about the time of the beginning of 
the major water-wave arrival. Thus, we 
have a case of high water waves generated 
through resonant coupling and reaching 
the station long after the passage of the 
generating disturbance as the result of 
reflection. This is similar to the explana- 
tion of the disastrous surge at Chicago 
about 10 days earlier (1). 

The total duration of the observed 
water disturbance in the Chicago-Wau- 
kegan area cannot be stated precisely. 
Although the surge started abruptly, it 
declined gradually, appearing to merge 
into the background oscillations of higher 
than normal amplitude. A duration of 
approximately 29 hours seems to be a 
reasonable estimate. A minimum theo- 
retical duration can be determined. Thus, 
the interval of oscillations of atmospheric 
pressure, according to the Chicago micro- 
barogram (Fig. 2) and others, not shown, 
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was about 9 hours. Also, it is estimated 
that the pressure-jump entered the lake 
about 260° miles north of Chicago. Al- 
though the front of the disturbance trav- 
eled with the phase velocity, or about the 
velocity of the pressure-jump,’ the rear 
portion of the water ‘disturbance would 
travel with the group velocity, at about 
25 miles per hour and would arrive 5.2 
hours after the front of the disturbance. 
Furthermore, edge. waves undoubtedly 
were generated along the sloping lower 
half of the eastern margin of the lake. 
The rear of this disturbance would travel 
westward around the southern margin of 
the lake at the group velocity and would 


increase by about 4 hours the duration 
of the direct disturbance that traveled 
down the western edge of the lake. The 
total theoretical duration is thus esti- 
mated to be about 18 hours. 

The theoretical edge-wave duration is 
thus significantly less than the duration 
of the observed disturbance. But recall 
that the background water-level oscilla- 
tions have a period of from 2 to 3 hours, 
which is close to that of the edge waves. 
Applying the well-known seiche formula, 


where T is the period, / is the width of 


the lake (taken here along a profile east 
of Waukegan), and Vh is the mean of 
the square roots of the depths along 
the same profile, the theoretical seiche 
period for the southern_portion of the 
lake is 160 minutes: This agrees well with 
the observed period of the oscillations 
having amplitudes above background. It 
seems reasonable to expect resonance to 
occur from the addition of energy by 
edge waves whose period is so close to 
that of the lake seiche. This would ac- 
count for the prolonged duration of 
slowly damped water oscillations having 
amplitudes above background. An ear- 
lier and more general discussion of Lake 
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CHICAGO — CALUMET HARBOR 


Fig. 7. Water-level disturbance at Chicago’s Calumet Harbor on 6-7 July 1954. 


Fig. 8. Chicago (Montrose Harbor) water-level record for 4-7 July 1954. 
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Fig. 9. Ludington water-level record for 6-7. July 1954. 
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Michigan surges and seiches has been 
given by Harris (9). 


Conclusions 


The theory of edge waves appears to 
explain most of the recorded effects of 
the storm surge of 6-7 July 1954. It 
seems reasonable to expect that relatively 
strong and fast-moving atmospheric dis- 
turbances, with large components paral- 
lel to the lake, have excited such edge 
waves in the past and will do so in the 
future. In cooperation with the U.S. Lake 
Survey, a program of instrumentation is 
under way to check this theory further 
and to provide empirical data for a more 
complete study of the Great Lakes surges. 
Edge-wave theory also appears to be ap- 


plicable to the total reflection of deep- 
water waves near the beach as described 
by Isaacs et al. (10). 

This study shows again that potentially 
dangerous waves may be expected at a 
shore station long after the passage of 
the generating disturbance in the air. It 
should be noted that the disastrous surge 
of 26 June 1954, which was described ear- 
lier (1) and was explained as originating 
from resonant coupling to gravity waves, 
does not permit explanation by the pres- 
ent mechanism, owing to the configura- 
tion of the lake bottom at the southern 
end of the lake and to the transverse path 
of the disturbance across the lake. 
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Proteins and Calcium in Serums 


of Estrogen-Treated Roosters 


Ole A. Schjeide and Marshall R. Urist 


In 1935 Laskowski (1) discovered 
phosphoprotein, which he termed serum 
vitellin, in the plasma of laying hens. 
Riddle (2) in 1942 correlated the ap- 
pearance of this protein with the ele- 
vated calcium that is seen in laying birds. 
Since that time, the protein-calcium sys- 
tem has received further elucidation. 
Several reports have appeared relating 
estrogen to elevated serum calcium (3). 
Other reports have related estrogen spe- 
cifically to the appearance of phospho- 
protein and other protein components in 
serum (4). Recently an interrelationship 
has been seen among all three entities, 
estrogen, phosphoprotein, and elevated 
calcium (5). In 1956, Clegg and cowork- 
ers demonstrated that injection of di- 
ethylstilbesterol into cockerels resulted 
in the introduction to the serum of phos- 
phoprotein that complexed relatively 
large amounts of ionized calcium-45 that 
had been added to an in vitro system. 


In connection with investigations on 
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the comparative physiology of endosteal 
bone formation by Urist and McLean 
(6), studies utilizing the ultracentrifuge 
have been made of calcium-binding pro- 
teins in serums of roosters injected with 
massive doses of estrogen (7). With this 
material and the partition cell developed 
for the preparatory ultracentrifuge by 
Schjeide and Dickinson (8), further in- 
formation has been obtained on calcium- 
binding components that are produced 
by avian species in response to estro- 
gen (9). 


Materials, Methods, and Results 


A microsuspension of 125 milligrams 
of USP estrone (Ayerst) was injected in- 
tramuscularly into roosters. Beginning 
within 24 hours and rising nearly to a 
maximum within 5 days, there was a 
large increase in serum chylomicrons 
(10) and beta lipoproteins (/0), nearly 
complete disappearance of alpha lipo- 
proteins (10), and appearance of at 
least two new components (X, and 
X,, as resolved by ultracentrifugation in 
sodium chloride (88 mg/ml, pH 6.0). 
In Fig. 1 are depicted schlieren patterns 
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Survey. We are especially grateful to Morris 
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. H. Lamb, Hydrodynamics (Dover, New 
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typical of control and estrone-injected 
roosters after removal (by floatation) of 
the chylomicrons and the beta lipopro- 
teins. The concentration of albumin is 
practically the same in injected and con- 
trol birds, despite a tenfold increase in 
phosphorus. 

The X, and X, components display 
sedimentation rates of § 7.5 and § 15.0, 
respectively, when extrapolated to infin- 
ite dilution and corrected to 20°C 
(Fig. 2). 

Analyses for calcium (1/1) in chylo- 
microns, beta lipoproteins, and alpha 
lipoproteins reveal that these bind less 
than 5 percent of the total calcium in 
the serum. Similar analyses on other 
components indicate that albumin and 
the denser globulins also bind compara- 
tively small amounts of the serum cal- 
cium in estrone-injected birds. Within 
approximately 3 days after treatment, 
the calcium content of the serum in com- 
partments 1, 2 and 3, 4 of the partition 
cell, after 9 hours of centrifugation in 
10-percent NaCl at 70,000 times gravity, 
was as shown in Fig 3. 

The elevated serum calcium seems to 
be mainly associated with the X, com- 
ponent. Correlations between the concen- 
tration of this species and protein-bound 
calcium are illustrated by the schlieren 
patterns shown in Fig. 4. 

The X, species appears to be a “phos. 
phoprotein as shown by comparative 
studies of alkaline hydrolysis (after re- 
moval of lipids) on centrifugal fractions 
of serums from two different birds. One 
bird (A and B) has a very high level, 
and one bird (C) selected for compari- 
son, has a relatively low level of protein 
phosphorus (Fig. 5). 

The X, species is a very dense lipo- 
protein. Correlation of such data as total 
nitrogen (micro-Kjeldahl), schlieren 
patterns (ultracentrifuge), total lipid 
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(12), and constituent lipid (/3), on 
whole ‘serum minus chylomicrons, beta 
lipoproteins, and alpha lipoproteins, in- 
dicates the approximate composition 
(14) shown in Table 1. 

The X, protein probably binds little 
lipid, for a strong correlation was ob- 
served between X, and the total lipid in 
fractions containing only albumin, X,, 
and X,. 

It was found that component X, plus 
variable amounts of X, could be copre- 
cipitated in uncontaminated form simply 
by dilution with distilled water. Most of 
the protein-bound calcium was released 
in the process. The precipitate could be 
resolubilized by addition of approxi- 
mately l-percent NaCl or a_ lesser 
amount of CaCl,. When X, was sepa- 
rated by ultracentrifugation from X,, it 
was soluble in distilled water. However, 
X,, when combined with X, (water- 
soluble livetin) in distilled water, re- 
sulted in a precipitate composed of ag- 
gregates of the two types of molecules. 

Previous investigators suggested that 


Alb. 


xX 
Control No Dil. Estrone Dil. 1:2 
Total P 22 Mg.% Total P 226 Mg.% 


Fig. 1. Schlieren patterns of control rooster 
(left) and estrone-injected rooster (right). 
The areas of the peaks are proportional 
to concentration. 
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Fig. 2. Sedimentation rates of X: and X, 
components. 
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colloidal calcium phosphate may account 
for a large percentage of the non-ionized 
calcium in estrogenized serum (1/5). We 


account for nearly all the calcium in the 


serum as complexed with X,, albumin, 
and lipoprotein, and this leaves relatively 
little for any such form as colloidal cal- 
cium phosphate. 


Discussion and Conclusion 


Although the relationship of the com- 
ponents X, and X, to the elevation of 
calcium in the plasma is of special in- 
terest, other valuable concepts have 


ae 


> No Dil. 


Win 


Partition Cell 


Total Ca 4 Mg. % 


evolved from these findings. Some of 
these bear on the relationship between 
egg yolk vitellin and the X, +X, system 
of serum. 

Vitellin (water-insoluble yolk pro- 
tein) has been described in the older lit- 
erature as a single substance. However, 
recent studies on frog and hen yolk vitel- 
lin (16) show that it is not a discrete 
molecule but actually consists of a sys- 
tem of at least two centrifugal and elec- 
trophoretic components. One of these is 
a phosphoprotein, and the other is a 
relatively dense lipoprotein. In the case. 
of hen vitellin, the sedimentation rates 
of the components are very similar to 


Alb. 


Ax x: 


Dil. 1:1 
Total Ca 41 Mg. % 


Fig. 3. Calcium content of serum present in the compartments of the partition cell. Chy- 
lomicrons and beta lipoproteins were removed by prior floatation. Note that globulins are 
present in very low concentration and can thus not be responsible for the elevated calcium. 


Protein Ca 36 Mg.% 


102 Mg.% 250 Mg.% 


Fig. 4. Schlieren patterns in three different roosters from 3 to 5 days after treatment, 
showing the correlation between concentration of X: and protein-bound calcium. These 
materials are from compartments 3 and 4 of the partition cell after 9 to 16 hours of 
centrifugation at 70,000 times gravity. The protein identified with the X; peak in the 
case of the sample on the far right amounts to approximately 2100 milligram percent as 
concentrated in the fraction. Total serum calcium is approximately 130 milligram per- 


cent (11). 


I2 hrs. 
70,000 g 


| 
2 Alb. 


x, 
3: | 
Protein 25Ma.% “295 Mg.% 70Mg-% 


(B) |X, (c) 


X, i 


Alb. 


4 


Partition Cell 


Fig. 5. Schlieren patterns showing the correlation between concentration of component 
X, and protein-bound phosphorus. The protein identified with X: peak in the case of 
sample B amounts to approximately 2600 milligram percent as concentrated in the frac- 
tion. Protein-bound calcium amounts to approximately: 260 milligram percent. 
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Table 1. Approximate composition of com- 
ponent X2. Each value was averaged from 
the results of three experiments. 


Amount 


Component (%) Range 
Protein 76.5 75.4-78.1 
Lipid 23.5 21.9-24.6 
Sterol ester 6.8* 6.4— 7.0 
Triglyceride 18.8* 18.0-20.0 
Sterol 6.2* 5.4- 7.0 
Phospholipid 68.2* 66.0-69.6 


* Percentage of the lipid component. 


those of components X, and X, of the 
serum. In the egg yolk, these molecules 
are linked together as aggregates. Such 
aggregates are readily dissolved by addi- 
tion of high concentrations of NaCl (5 
percent) or low concentrations of CaCl, 
(less than 1 percent). Sodium chloride 
provides a solubilizing medium because 
of its high polarity; calcium probably 
acts by forming combinations with the 
phosphorus groups, rendering them inac- 
cessible for further complexing. The 
dense lipoprotein, when it is encoun- 
tered alone, seems to be identical with 
the water-soluble material in egg. yolk 
which is commonly referred to as “live- 
tin.” 

The demonstration of very similar 
two-component systems in both egg yolk 
and serum from estrogen-treated birds 
indicates the probability of a common 
origin of the protein in these biological 
materials. It is reasonable to suppose 
that most of the X, (phosphoprotein) 


‘and X, (lipoprotein) molecules in the 


serum are destined to be deposited in 
the egg yolk (phusphoprotein and lipo- 
protein usually occur in the same rela- 
tive proportions in both systems). But 
this occurs. as the protein is modified 
both in physical and in chemical form. 
The differences between the X, compo- 
nent of serum and the phosphoprotein of 
egg yolk appear to be that the X, com- 
ponent of serum is a soluble and discrete 
substance heavily complexed with cal- 
cium; the phosphoprotein of egg yolk is 
largely insoluble (in platelet or granule 
form) because it is complexed with X, 
lipoprotein (livetin). It is emphasized 
that components X, and X, are soluble 
in plasma only as long as sufficient dializ- 
able materials (probably calcium or sim- 
ilar ions) are present to keep them sepa- 
rated. Thus, in laying birds (and also in 
fish, amphibians, and reptiles, 17) the 
elevated _calcium-phosphoprotein-lipo- 
protein system of the serum apparently 
provides a method of transport and lo- 
calization of storage nutrients (vitellin) 


’ for the embryo (/5). The mechanism 


may not be unique to egg materials, but 
it may be fundamentally similar to other 
processes involving the deposition of. in- 
soluble structures in cells. 
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C. Neuberg, Biochemist 


With the passing of Carl Neuberg on 
30 May 1956 at the age of 78, biochem- 
istry has lost one of its founders and 
leaders whose interpretation of meta- 
bolic events in terms of organic reactions 
created the pattern.of inquiry into the 
mechanisms of intermediary metabolism. 

Carl Neuberg was a complex person- 
ality, admired but feared by many, loved 
and understood by few. The strict social 
framework of imperial Germany, with 
its class consciousness and its military 
code of honor, provided a strange arena 
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for the ingenuity, ambition, and drive of 
the young Carl Neuberg. 

He studied in Berlin and Wiirzburg 
at a time when organic chemistry was 


* dominated by such men as Emil Fischer, 


v. Baeyer, Wallach, Grignard; and phys- 
ical chemistry by van’t Hoff, Arrhenius, 
Nernst, and Ostwald; while biochemistry 
in Germany was represented by a sole 
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Ph.D. degree in 1900 with a thesis on the 
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under the direction of A. Wohl. He was 
one of the last assistants of Virchow, the 
great cellular pathologist, and took his 
first steps in physiological chemistry in 
Salkowski’s laboratory at the Agricul- 
tural College in Berlin. 

Neuberg made his greatest scientific 
contributions to our understanding of 
fermentation and glycolysis. After Neu- 
bauer suggested pyruvic acid as the tran- 
sitory intermediate in yeast fermentation, 
Neuberg’s discovery of carboxylase pro- 
vided a basis for the metabolic conver- 
sions of the keto acid. The cleavage of 
pyruvic acid into acetylphosphate and 
formic acid is a recent example of a 
general reaction first demonstrated by 
Neuberg in which a-keto acids are split 
into a fatty acid and formic acid. He in- 
troduced the method of the trapping of 
transitory intermediaries, enabling him 
to interpret correctly major phases in the 
mechanism of alcoholic fermentation 
and of the so-called glycerol fermenta- 
tion. From these studies emerged the first 
indications for the mechanism of the 
cleavage of Harden-Young’s hexosedi- 
phosphate into two subunits later iden- 
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tified as triose phosphates. Neuberg’s . 
four forms of fermentation provided the 
first attempt at an integrated picture of 
glucose breakdown in which the dy- 
namics of fermentation was explained by 
the competition of hydrogen acceptors. 
The observation that substances extra- 
neous to fermentation may act as hy- 
drogen acceptors and that, thereby, a 
vast number of aliphatic, aromatic, and 
heterocyclic aldehydes may be reduced 
to the corresponding aldehydes led to the 
formulation of the concept of phyto- 
chemical reduction. The significance of 
enzymes giving rise to carbon-carbon 
linkages such as the transketolase was 
foreshadowed in the studies on acetoin 
fermentation and by the discovery of the 
enzyme carboligase. 

Neuberg’s studies of the enzymic for- 
mation of lactic acid resulted in the in- 
troduction of its salts as brake fluids in 
German artillery pieces during World 
War I. During the last 30 years Neu- 
berg’s interest was attracted to the mech- 
anisms of solubilization of insoluble mat- 
ter in nature. He explored the effects of 
organic phosphates and polyphosphates 
arising in carbohydrate metabolism in 
the solubilization of insoluble salts, ob- 
servations which up to now have not 
made their full impact felt on biological 
thought. 

This short outline of some of Neu- 


berg’s main contributions to biochem- 
istry cannot but give a very meager im- 
pression of his over-all influence in the 
field. It does not give an account of his 
discovery of a host of enzymes, of his 
studies of the structure of natural prod- 
ucts and of his synthesis of phosphory- 
lated intermediates of carbohydrate me- 
tabolism. His work was particularly char- 
acterized by a multitude of methodo- 
logical and chemical observations, and 


many of the chemical tools of our lab- | 


oratory were discovered and developed 
by Neuberg and his pupils. He usually 
contributed not only the concepts but 
also the techniques to his own work. 
The enormous amount of work ac- 
complished by Neuberg and his numer- 
ous pupils has been set down in about 900 
publications from his laboratory. The 
Kaiser Wilhelm Institute of Biochem- 
istry in Berlin-Dahlem under his leader- 
ship gave opportunity and inspiration to 
generations of biochemists from Europe, 
Asia, the Western Hemisphere, and Aus- 
tralia. His influence stemmed not only 
from his original contributions but also 
from his editorship of the Biochemische 
Zeitschrift, which he founded at the age 
of 28, and also from his membership in 
a number of the highest scientific coun- 
cils of Germany. After he came to the 
United States in 1940 he continued to 
work, often under. adverse’ conditions, 


News of Science 


Statement on Hungary 


A declaration that urges the Soviet 
and Hungarian governments to permit 
exchanges of visits between Hungarian 
scholars and those of other countries and 
to put an end to restrictions on intel- 
lectual freedom in Hungary was pre- 
sented to the Soviet Ambassador and the 
Hungarian Envoy Extraordinary in Lon- 
don on 4 Dec. The statement was spon- 
sored by the International Committee on 
Science and Freedom, Didsbury, Man- 
chester, England, and signed by some 
1000 scholars from 108 universities and 
colleges in 23 countries. 

Among those presenting the declara- 
tion were Prof. Cyril Darlington of Ox- 
ford University (a member of the Com- 


21 DECEMBER 1956 


mittee on Science and Freedom and 
leader of the delegation); Sir David 
Lindsay Keir, master of Balliol College, 
Oxford; Prof. Pulleyblank of Downing 
College, Cambridge, representing the 16 
fellows of the college who had given 
their corporate support to the statement; 
H. J. Fleure, emeritus professor of Lon- 
don University; and Dame Kathleen 
Lonsdale, professor of chemistry at Uni- 
versity College, London. 

Other. British supporters of the decla- 
ration in Britain are Sir Thomas Murray 
Taylor, principal and vice-chancellor of 
Aberdeen University and the senate of 
the university subscribing as a body; Sir 
Hector Hetherington, principal and vice- 
chancellor of the University of Glasgow; 
Prof. W. Mansfield Cooper, vice-chan- 


and the uninterrupted flow of publica- 
tions up to the last month of his life 
attested to a productivity and energy un- 
affected by age and change of environ- 
ment. 

Neuberg’s unquenchable craving for 
knowledge reached beyond the frontiers 
of his own science. He was amazingly 
well versed in classical literature and his- 
tory, and he read Greek and Latin as 
well as Hebrew. The sleeplessness of his 
last years of failing health was, in some 
measure, appreciated by him because it 
gave him more time to read. 

Two weeks before his death he gave, 
before a distinguished group of biochem- 
ists, a farewell lecture on some of the 
fundamental enzymic reactions of fer- 
mentation as demonstrable by simple ex- 
periments. He was too weak to stand, his 
voice had to be amplified, his daughter 
read part of the lecture, and an assistant 
carried out the experiments. But Neu- 
berg’s love of biochemistry and his un- 
impaired power of intellect dominated 
the audience. 

F. Lipmann 
Massachusetts General Hospital, 
Boston, Massachusetts 

F. F. Norp 

Fordham University, New York, N.Y. 

H. WaEtscH 
New York State Psychiatric Institute, 
New York, N. Y. 


cellor of Manchester University; Dr. J. 
W. Cook, vice-chancellor of Exeter Uni- 
versity; and Dr. E. M. W. Tillyard, 
master of Jesus College, Cambridge. 

Universities in other countries repre- 
sented on the list of signers include the 
Sorbonne, Harvard, Princeton Institute 
of Advanced Studies, Columbia (New 
York), Rome, Padua, Berlin, Gottingen, 
Tokyo, Canberra (Australia), Athens, 
Vienna, Leiden (Holland), Hamburg, 
Ottawa, Buenos Aires, and Istanbul. The 
American Association of University Pro- 
fessors sent in a supporting declaration. 

The document presented to the Soviet 
Ambassador read: 

“We have heard the repeated calls for 
help from Hungarian intellectuals, schol- 
ars, scientists and writers, addressed to 
their colleagues throughout the world. 

“We express to you our deep concern 
at the fate of our colleagues in Hungary 
and appeal to you to restore to them the 
rights of intellectual freedom and free 
cultural contacts with scholars in other 
countries. 

“We ask you to give your answer in 
the most practical manner: namely by 
permitting at once a free exchange of 
visits between scholars outside Hungary 
and those in the Hungarian Universities 
and by ending immediately all restric- 
tions on intellectual freedom.” 
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NSF Employment Profile 
of Scientists, 1954-55 


Comprehensive information on the 
employment and other characteristics of 
American scientists is made available in 
a bulletin released recently by the Na- 
tional Science Foundation. The report, 
Employment Profile of Scientists in the 
National Register of Scientific and Tech- 
nical Personnel, 1954-55, is based on the 
replies of more than 94,000 scientists 
who supplied information to the Reg- 
ister. It contains the most recent data 
available on so large a number of scien- 
tists, including about 27,000 chemists, 
16,300 biologists, 12,200 psychologists, 
11,800 geologists (including 3400 geo- 
physicists), 11,200 physicists, 6700 chem- 
ical engineers, 5400 mathematicians, 
3200 meteorologists, and 400 astron- 
omers. 

More than 41 percent of the employed 
scientists in the Register held the Ph.D. 
degree; 25 percent attained a master’s 
degree; and 32 percent had the bach- 
elor’s or first professional degree (M.D., 
and so forth). Fewer than 2 percent of 
scientists reported no degree. 

Scientists at the doctorate level in 
1954-55 reported a median annual sal- 
ary of $7000, those with less than a Ph.D. 
degree—$6125. Highest median salary 
was for Ph.D. physicists and meteorolo- 
gists—$7850. Lowest salaries were for. 
psychologists—$5850. Salaries are not 
only dependent on educational attain- 
ment, but also on such things as age, sex, 
type of employer, and functions to which 
scientists devote the major part of their 
time. The data on salaries is less repre- 
sentative than the information on other 
employment characteristics, however, be- 
cause the chemists and chemical engi- 
neers did not report salary information. 

About one-half of the employed scien- 
tists held a job in industry (private com- 
panies, self-employed, nonprofit founda- 
tions, and privately controlled research 
foundations). Almost one-third were em- 
ployed by educational institutions; and 
the remaining 18 percent by the Govern- 
ment (federal, state, and local). 

Research, development, or field ex- 
ploration was the primary function of 
half the scientists; management or ad- 
ministration, of 18 percent; and teaching, 
of 16 percent. In this, as in other re- 
spects, basic differences among the vari- 
ous scientific fields appear. Teaching, 
for example, was reported as the major 
function of almost 40 percent of the 
mathematicians, but of only 4 percent of 
the chemical engineers. 

About 7000 women scientists were in- 
cluded in the Register total of 94,000, 
and 85 percent of these were in three 
fields—psychology, chemistry, and biol- 
ogy. The psychologists made up the larg- 
est group of women scientists. One out 
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of every four psychologists was a woman. 
Next to psychology in terms of the pro- 
portion of women scientists was astron- 
omy, one out of every six; in mathemat- 
ics, one out of every ten. 

The National Science Foundation Act 
of 1950 established the Register, which 
is administered jointly by the foundation 
and a number of professional societies. 
The information in the bulletin is based 
on voluntary registration with these co- 
operating societies. Limited numbers of 
copies of this bulletin are available. Re- 
quests should be addressed to: National 
Science Foundation, Washington 25, 
D.C. 


USIA University Catalog Program 


The U.S. Information Agency has 
undertaken a program to distribute over- 
seas catalogs of American institutions 
having graduate schools. The purpose of 
the project is to acquaint people in other 
countries with the facilities of American 
higher education. USIA will bear all 
costs of transporting the material. To 
function effectively, the program will re- 
quire 200 catalogs from each cooperating 
college or university. 

Institutions wishing to participate in 
this project should write to Mrs. Anna 
B. Hendricksen, Information Center 
Service, U.S. Information Agency, 1776 
Pennsylvania Ave., Washington 25, D.C. 


Cancer Mortality Decline 


Metropolitan Life Insurance Com- 
pany statisticians have reported a down- 
ward trend over the past 10 years in the 
cancer death rate among women in mid- 
dle life. Among the company’s millions 
of industrial policyholders, mortality 
from all types of cancer was down by 13 
percent for women at ages 45 to 64 over 
the 10-year period. There has been a 
one-third decline in the death rate from 
uterine cancer in this age range. 

While the cancer death rate for mid- 
dle-aged women declined, that for men 
rose somewhat. This was due principally 
to increased mortality among males from 
cancer of the lungs, buccal cavity, stom- 
ach, and urinary organs. 


Army Ionizing Radiation Center 


Sharpe General Depot at Stockton, 
Calif., has been chosen as the site for 
the U.S. Army Ionizing Radiation Cen- 
ter. The facility will be built by the Army 
Corps of Engineers and will include a 
nuclear reactor that is to be constructed 
by the Atomic Energy Commission. 

The center will investigate the use of 
ionizing radiation in the preservation of 


food and conduct other projects of inter- 
est to the Department of Defense. The 
Quartermaster Research and Develop- 
ment Command at Natick, Mass., will 
direct its operation. . 

The AEC reactor and related equip- 
ment will cost an estimated $3 million. 
A preliminary design for the reactor, 
which will be of the water-moderated 
type with solid fuel elements, is now 
being completed for the commission by 
Internuclear Company of Clayton, Mo. 
The AEC is considering 11 proposals 
made by industrial concerns for the en- 
gineering design, fabrication, and con- 
struction of the reactor. 

Other facilities of the center, costing 
an estimated $4,500,000, will include a 
high-energy particle accelerator to be 
procured by the Quartermaster Corps, 
and offices, laboratories, and processing 
and storage areas that will be constructed 
by the Corps of Engineers according to 
specifications being developed by the 
Quartermaster Corps. 

Initially the center will have as its pri- 
mary mission the development of meth- 
ods of utilizing ionizing radiation to pre- 
serve foods and to determine the eco- 
nomic feasibility of such a process. This 
aspect of the center’s activities will be 
performed in conjunction with the Quar- 
termaster Food and Container Institute, 
Chicago, which is conducting the over- 
all Quartermaster Corps research and 
development program in the field of 
radiation preservation of food. This pro- 
gram includes contracts with 16 univer- 
sities as well as contracts with research 
institutes and industrial concerns located 
throughout the country. The center is 
expected to be in operation in 1958. 


NBS Boulder Radio Propagation 


Engineering Division Reorganized 


The Radio Propagation Engineering 
Division of the National Bureau of 
Standards Boulder Laboratories has been 
reorganized with the original two re- 
search sections divided into seven new 
units. The reorganization is designed to 
facilitate the increased research that has 
grown out of the recent development and 
widespread use of tropospheric scatter 
propagation, radio noise, modulation, 
and navigation techniques. Two new as- 
sistant division chiefs have been named 
and eight other scientists given new as- 
signments in the reorganization. Ken- 
neth Norton continues as chief of the 
division. 

J. W. Herbstreit and Kenneth O. 
Hornberg are the new assistant division 
chiefs. Herbstreit, who formerly was in 
charge of all tropospheric work, will now 
supervise research and development. 
Hornberg, the project leader of the Chey- 
enne Mountain tropospheric radio propa- 
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gation experiments, will be responsible 
for technical administration of the divi- 
sion’s engineering and logistical work. 

Moody C. Thompson has been ap- 
pointed as a consultant to do original re- 
search on microwave refractometers and 
special instruments relating to tropo- 
spheric effects on radio waves propaga- 
tion. James R. Wait, a theoretical physi- 
cist, will continue to serve in his capacity 
as a consultant. 

The new sections and section chiefs are 
as follows: data reduction instrumenta- 
tion, Walter E. Johnson; modulation sys- 
tems, Arthur D. Watt; navigation sys- 
tems, Gifford Wefley; radio noise, 
William Q. Crichlow; tropospheric meas- 
urements, Charles F. Peterson; radio sys- 
tems application engineering, Robert S. 
Kirby; and tropospheric analysis, Philip 
L. Rice. 


FWS Study of Fish Chemistry 


The Fish and Wildlife Service of the 
Department of the Interior has inaugu- 
rated a continuous study of the protein, 
fat, mineral, and vitamin content of all 
species of fish used for food. There are 
about 160 species of fish and shellfish 
used on American tables and the nutri- 
tive elements vary with the subspecies, 
the season and area of capture, sex, and 
various other conditions. While such 
technological studies have been made 
from time to time on a few species, the 
knowledge of the changing nutritive 
values of even the most-studied varieties 
is insufficient to meet modern demands, 
and for most of the 160 species such 
knowledge is either entirely lacking or 
fragmentary. 

Instructions have been sent to each 
of the fishery laboratories operated by 
the Service—Seattle, Boston, Ketchikan 
(Alaska), College Park, (Md.), and Pas- 
cagoula (Miss.)—to conduct the neces- 
sary chemical analysis on a continuing 
basis on samples of the fish in their re- 
spective areas. These samples will come 
from commercial catches and from fish 
taken by the exploratory fishing vessels 
operated by the Service. Laboratory tests 
will also be made on any new or unusual 
fish caught by the exploratory ships. 

In the light of present chemistry, fish 
are divided into two classes, fatty and 
nonfatty, Fish having more than 3 per- 
cent fat are listed in the fatty category. 
Cod, flounder, haddock, halibut, yellow 
perch, and yellow pike are among those 
considered as nonfatty, but the degree 
will vary from time to time. Salmon, 
mackerel, ocean perch, and sable fish 
are among the fatty species, with mack- 
erel varying from three to 22 percent 
and salmon and the others showing vari- 
ations almost as wide. Pacific rockfish 
vary up and down from the 3 percent 
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line; scallops. are nonfatty; oysters are 
nonfatty but high in the carbohydrate- 
type (glycogen) energy source as well as 


_ the valuable protein component. 


News Briefs 


"= The Indian Government plans to set up 
a Central Astronomical Observatory that 
is to be under the Indian Meteorological 
Department. The new facility will have 
a 74-inch telescope, one of the largest in 
the world. 


=" The National Tuberculosis Association 
has reported the following TB statistics: 
more than 15,000 people die annually of 
the disease, despite the decline in death 
rate; 11 states and the District of Co- 
lumbia had an increase in death rate in 
1955 as compared with 1954; nearly 
80,000 new active cases are being re- 
ported annually; in people over 65 years 
of age, one death is reported for every 
two cases; infection is taking place, in 
some parts of the country, at the rate of 
one person per 100 population a year. 


= The earth satellite that is being con- 
structed by the Navy’s Project Vanguard 
for launching during the International 
Geophysical Year will receive a coat of 
pure gold instead ‘of the shiny, silvery 
one originally ordered. Brooks and Per- 
kins, Inc., of Detroit, Mich., manufac- 
turer of the sphere, said a change in 
specifications calls for gold plating 
1/30,000 of an inch thick. : 


=A very low incidence of dental caries 
among children in the village of Bang 
Chan in Thailand has been noted by re- 
searchers for the Southeast Asia Program 
of Cornell University’s department of 
Far Eastern studies. Hazel Hauck of the 
New York State College of Home Eco- 
nomics of Cornell, who has been asso- 
ciated with the Bang Chan project since 
its start in 1950, reports that among the 
226 children surveyed, 68 percent had 
no cavities in their permanent teeth. 


Scientists in the News 


WILLIAM J. MORGAN, formerly re- 
search director for unconventional war- 
fare in the Office of the Chief of Psy- 
chological Warfare in the Department 
of the Army, has been appointed to the 
position of chief of the Motivation and 
Development Branch in the Civilian Per- 
sonnel Office in the Office of the Chief 
of Staff, Department of the Army. 


L. EUGENE ROOT of the Lockheed 
Aircraft Corporation has been appointed 
a vice president of the corporation and 
general manager of its expanding new 


Missile Systems Division. A former ex- 
ecutive in the Rand Corporation and 
chairman of the Aerodynamics Advisory 
Panel for the Atomic Energy Commis- 
sion at Los Alamos, Root will succeed 
HALL L. HIBBARD, a senior vice presi- 
dent who has been serving as pro tem di- 
rector of the division. 

Starting in Van Nuys, Calif., the di- 
vision has built a staff of 5000 scientists, 
engineers, technicians, and craftsmen and 
this fall began occupancy of a new plant 
in the San Francisco Bay area. This plant 
includes some 200,000 square feet of re- 
search laboratories at Stanford Univer- 
sity’s Industrial Park and 350,000 square 
feet of engineering, manufacturing, and 


administrative space in nearby Sunny- 
vale. 


MITSURU NAKAMURA, formerly 
research associate in microbiology at Bos- 
ton University School of Medicine and 
associate professor of microbiology at the 
New Engiand College of Pharmacy, has 
been appointed associate professor of 
bacteriology and chairman of the depart- 
ment at Montana State University, Mis- 
soula. His research activities have dealt 
with the nutrition, biochemistry, chemo- 


therapy, and immunology of Endamoeba 
histolytica. 


PAUL FUGASSI, director of the Coal 
Research Laboratory at Carnegie Insti- 
tute of Technology; George Ostapchenko, 
a graduate student of chemistry at the in- 
stitute; and Ruth Trammell, instructor 
in chemistry at Chatham College, have 
received the American Chemical Soci- 
ety’s bituminous coal research award for 
having delivered the best paper presented 
before the gas and fuel chemistry divi- 
sion’s session at the ACS annual meetings 
last September. 


THURMAN B. GIVAN and BENJA- 
MIN KRAMER, both pediatricians, 
have been appointed -clinical professors 
emeritus by the State University of New 
York College of Medicine in Brooklyn. 
Givan has been a member of the faculty 
of the college and its predecessor, the 
Long Island College of Medicine, since 
1919. He served as president of the Kings 
County Medical Society in 1946 and has 
been New York State chairman of the 
American Academy of Pediatrics, presi- 
dent of the Brooklyn Academy of Pedi- 
atrics, and president of the Brooklyn 
Pediatric Society. 

Kramer joined the college in 1926. He 
was associate attending pediatrician at 
Johns Hopkins University and pediatri- 
cian-in-chief at Brooklyn Jewish Hospital 
before assuming his post at the college. 
Kramer, who is president of the pediatric 
section of the New- York Academy of 
Medicine, is known for his work in cal- 
cium metabolism. 
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TURNER G. TIMBERLAKE has 
been appointed chief of the mechanical 
engineering department at the Corps of 
Engineers’ Research and Development 
Laboratories, Fort Belvoir, Va. He fills 
a position left vacant when Robert W. 
BEAL was promoted to the position of 
director of applications engineering. Pre- 
viously Timberlake, who has been with 
the Corps of Engineers for 10 years, had 
been chief of the maintenance engineer- 
ing division of the Engineer Mainte- 
nance Center in Columbus, Ohio. 


W. L. FAITH, chief engineer of the 
Air Pollution Foundation (Los Angeles, 
Calif.) since the organization began op- 
erations in 1954, has been named manag- 
ing director of the organization. He suc- 
ceeds LAUREN B. HITCHCOCK, who 
has resigned to return to private consult- 
ing practice in the industrial research 
and development field. 


LLOYD E. THOMAS, formerly a 
professor in the biochemistry depart- 
ment of the University of Missouri 
School of Medicine, has joined the labo- 
ratory staff of the Good Samaritan Hos- 
pital, Portland, Ore., to start a research 
program. at the hospital: 


OTTO  WALCHNER, §aeronautical 
research engineer at the Air Research 
and Development Command’s Wright 
Air Development Center, Ohio, has re- 
ceived the decoration for exceptional 
civilian service, the highest ‘civilian 
award thatthe Air Force bestows, for 
his work as a research physicist in the 
field of armament aerodynamics. The 
citation, signed by the Secretary of the 
Air Force, read in part, “His outstanding 
and timely research in the critical prob- 
lem of bomb release and predictability 
of its trajectories has resulted in devel- 
opments of extraordinary importance.” 
Besides the citation, the award consists 
of a gold medal and gold lapel emblem. 

‘A former German scientist, Walchner 
was born in’ Weil, Germany. During 
World War II-he worked as a research 
professor with the German Air Force at 
the Aerodynamics Research Center, 
Goettingen, Germany. He came to the 
United States in 1946 and was employed 
by the Air Force through the Joint In- 
telligence Objectives Agency alien spe- 
cialist program. 


PHINEAS J. SPARER, chief of psy- 
chiatry and psychosomatics at the Mem- 
phis (Tenn.) Veterans Hospital, has 
joined the staff of the University of Ten- 
nessee College of Medicine as professor 
of psychiatry and of preventive medi- 
cine. Sparer, ‘author of the recent book 
Personality, Stress and Tuberculosis, has 
had extensive training in both the medi- 
cal and psychological disciplines. 
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ALEXANDER SYMEONIDIS, for- 
mer head of the geographic pathology 
unit of the National Cancer Institute, 
has been appointed professor of pathol- 
ogy and director of the Cancer Institute, 
Aristotelian University School of Medi- 
cine, Thessaloniki, Greece. : 


The American Society of Civil Engi- 
neers has awarded its 1956 research 
prizes as follows: to FRED BURG- 
GRAF, Washington, D.C., associate di- 
rector of the Highway Research Board, 
“in recognition of outstanding contribu- 
tions to knowledge through the admin- 
istration of research in highway engineer- 
ing and construction materials”; to 
CHESTER P. SIESS of the University 
of Illinois, Urbana, “in recognition of 
outstanding contributions to knowledge 
through his research on reinforced con- 
crete slabs”; and to VINTON W. BA- 
CON, Sacramento, Calif., executive of- 
ficer of the California State Water Pollu- 
tion Control Board, “in recognition of 
achievements in applied research on 
waste water reclamation, pollution and 
water quality.” 


LAWRENCE M. KUSHNER has 
been selected to head the newly organ- 
ized metal physics section of the Na- 
tional Bureau of Standards Metallurgy 
Division. He is the former assistant chief 
of the surface chemistry section. The 
new section will supplement the present 
program of the division’s other four sec- 
tions in the broad fields of mechanical, 
chemical, and thermal metallurgy and 
corrosion. 


The Institute of Radio Engineers, Inc., 
has announced the recipients of three of 
its annual awards for 1957. The presenta- 
tion of these awards will be made during 
the IRE national convention, which will 
be held 18-21 Mar. in New York. 

O. G. VILLARD, Jr., professor at 
Stanford University, Stanford, Calif., 
will receive the Morris Liebmann me- 
morial prize “for his contributions in the 
field of meteor astronomy and ionosphere 
physics which led to the solution of out- 
standing problems in radio propagation.” 

DONALD RICHMAN, supervising 
engineer at the Hazeltine Corporation, 
Little Neck, N.Y., will receive the Vladi- 
mir K. Zworykin prize “for contributions 
to the theory of synchronization, particu- 
larly that of color subcarrier reference 
oscillator synchronization in color tele- 
vision.” 

GEORG GOUBAJ, physicist at the 
Signal Corps Engineering Laboratories, 
Fort Monmouth, N.J., will receive the 
Harry Diamond memorial prize “for his 
many contributions in ionospheric re- 
search and circuit theory and for his dis- 
covery of the surface wave transmission 
principle.” 


J. REID CLEMENT, Jr., a physicist 
at the Naval Research Laboratory, Wash- 
ington, D.C., has been awarded the 
Meritorious Civilian Service award for 
his achievements in. cryogenics. The 
award is the second highest given to a 
civilian employee. Clement was recog- 
nized for his development of a carbon- 
composition thermometer and for his re- 
search and recommendations which lead 
to international agreement on a new 
temperature scale. As a result, Clement’s 
thermometer is presently being used in 
most low temperature laboratories in this 
country as well as in Europe and Asia. 


SIDNEY N. GELLIS, who recently 
concluded 5 years as chief of the tu- 
berculosis section in the Veterans Admin- 
istration Hospital at Tucson, Ariz., has 
joined the research staff of Eli Lilly and 
Company, Indianapolis, Ind. 


ROLLAND PERRY has rejoined Ar- 
gonne National Laboratory as an asso- 
ciate physicist in the Particle Accelerator 
Division. From 1946 to 1948, and from 
July 1951 through September 1951, Perry 
was with Argonne as an associate physi- 
cist; since that time, he has been head 
of the department of physics at Utah 
State College. 


Recent Deaths 


THOMAS S. ARBUTHNOT, Pitts- 
burgh, Pa.; 85; president of the Carnegie 
Hero Fund and former dean of the medi- 
cal school at the University of Pitts- 
burgh; 2 Dec. 

RAYMOND E. BASSETT, Durham, 
N.H.; 52; chairman of the department 
of sociology at the University of New 
Hampshire; 4 Dec. 

HARRY R. BRYSON, Manhattan, 
Kan.; 64; associate professor of entomol- 
ogy at Kansas State College; 3 Dec. 

HORACE G., BYERS, Arlington, Va.; 
83; head of the chemistry department at 
Cooper Union from 1919-28; chief of 
the division of soil chemistry and physics 
of the Bureau of Chemistry and Soils, 
U.S. Department of Agriculture until 
1942; 2 Dec. 

LESTER D. GARDNER, New York, 
N.Y.; 80; founder of the Institute of the 
Aeronautical Sciences; 23 Nov. 

S. PHILIP GOODHART, New York, 
N.Y.; 84; former professor of neuropsy- 
chiatry at New York Polyclinic Medical 
School and professor of clinical neurol- 
ogy at the College of Physicians and Sur- 
geons of Columbia University; 6 Dec. 

NATHAN C. GROVER, Washington, 
D.C.; 88; retired chief hydraulic engi- 
neer for the U.S.-:Geological Survey; 29 
Nov. 

LANDON C. HAYNES, Greenville, 
Tenn.; 99; professor emeritus of physics 
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and mathematics at Tusculum College; 
1 Dec. 
ALICE M. HUNT, Westport, Mass.; 


76; associate professor emeritus of anes- - 


thesia at the Yale University School of 
Medicine; 30 Nov. 

GEORGE T. MOORE, St. Louis, 
Mo.; 87; emeritus director of the Mis- 
souri Botanical Garden; 27 Nov. 

HENRY F. PERKINS, Burlington, 
Vt.; 79; professor emeritus of zoology at 
the University of Vermont; 24 Nov. 

WALTER A. SCHNEIDER, Hast- 
ings-on-the-Hudson, N.Y.; 57; professor 
of physics at New York University; 20 
Nov. 

ALICE M. SCOTT, Philadelphia, 
Pa.; 79; one of the first women to receive 
a Ph.D. in chemistry from the University 
of Pennsylvania; 30 Nov. 

MELVILLE B. WELLS, Chicago, 
Ill.; 70; professor emeritus and former 
head of the aeronautical engineering de- 
partment at Armour Institute of Tech- 
nology; 1 Dec. 

WILLIAM P. WOODSIDE, Phoenix, 
Ariz.; 79; founder member of the Ameri- 
can Society for Metals; 5 Dec. 


Education 


= The University of Rochester will add 
an electrical engineering course to its 
curriculum next fall. Students entering 
the program will have the option of tak- 
ing a 4-year course leading to a degree of 
bachelor of science in electrical engineer- 
ing, or a 5-year course in which both the 
bachelor of science and the bachelor of 
arts degree will be given simultaneously. 


=" The Medical Division of the Oak Ridge 
Institute of Nuclear Studies has an- 
nounced that it will present a series of six 
thyroid-uptake seminars this winter and 
next spring to provide instruction in a 
standard method of calibrating the up- 
take of radioiodine by the thyroid. Two 
of the sessions will be open to invited 
physicians and physicists; two will be 
open to all other qualified physicians 
and physicists; one will be designed for 
manufacturers’ representatives; and one 
will be open to qualified technicians. 
These seminars are an outgrowth of 
a thyroid-uptake calibration program 
initiated by ORINS more than 3 years 
ago. In the first phase of the program, 
life-size half-body mannequins contain- 
ing simulated thyroid glands with suit- 
able amounts of “mock-iodine” (a radio- 
active barium-cesium mixture whose 
gamma emission spectrum closely re- 
sembles that of iodine-131) were sent 
about the United States and England for 
testing by approximately 300 scientists 
and physicians. The results of these tests 
were correlated by the Medical Division 
to determine the efficacy of the various 
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testing methods used, and the informa- 
tion obtained was applied to studies 
made at a seminar for experts in the 
thyroid-uptake field held at ORINS in 
September. 

In view of the success of the Septem- 
ber seminar, the six seminars have been 
scheduled. Detailed information and ap- 
plication forms may be obtained by writ- 
ing to Mr. William Busby, ORINS Medi- 
cal Division, P.O. Box 117, Oak Ridge, 
Tenn. 


@A new cancer chemotherapy labora- 
tory, which also serves as headquarters 
for the pharmacology department of the 
Stanford University Medical School, has 
been established on the university’s Palo 
Alto campus. The pharmacology move 
marks the first step toward consolidation 
of the medical school facilities, now in 
San Francisco, with the university proper. 
By 1959 the entire school is expected to 
be housed in a. $22-million medical cen- 
ter soon to be started on the campus. 

Avram Goldstein, who heads the phar- 
macology department, will direct the 
new research facility, which was built 
and equipped with the aid of $50,000 
from the National Cancer Institute of 
the U.S. Public Health Service, plus 
$10,000 from university funds. A radio- 
isotope laboratory also has been set up 
in the new space with gifts totaling $6700 
from the Ladies Auxiliary of the Cali- 
fornia Department of the Veterans of 
Foreign Wars. 

The cancer chemotherapy laboratory 
is located in the basement of the Anat- 
omy Building. It has three offices, seven 
laboratories, an animal room, and sev- 
eral small special-purpose rooms. An ad- 
ditional grant of $68,000 from the Na- 
tional Cancer Institute is supporting 
research for ‘the first year. 


"The 87th annual report of the Ameri- 
can Museum of Natural History that has 
just been released includes a historical 
survey of the museum’s educational serv- 
ices. The publication points out that the 
museum’s first direct teaching program 
—a zoology course for teachers given in 
1880 by one instructor—was to lead to 
the establishment of the Department of 
Public Instruction, which today has per- 
haps the largest teaching staff of any 
museum in the world. 

In the year. covered by the report 
1,783,433 people visited the museum 
and 573,000 visited its planetarium—a 
total attendance of 2,356,433. In addi- 
tion, nearly 18 million people were 
reached through courses, lectures, and 
circulating exhibits, films, and slides. 


=The second astronomical observatory 
in New York City—the only other is Co- 
lumbia University’s—will be opened for 
use in January at the Fieldston School, 


an independent school attended by some 
600 students that is one of the three 
New York Ethical Culture schools. 
Fieldston is one of the first secondary 
schools in the country to have its own 
observatory. 

Both the observatory and its 8-inch 
Newtonian-type telescope are the work 
of an amateur astronomer, Eugene Kada, 
whose profession is precision instrument 
making. In 1950 Kada gave his 8-inch 
telescope to the school, and he has spent 
all his spare time for the past 3 years in ~ 
planning and building an observatory in 
which to mount the 7-foot, 200-pound 
instrument. The new facility, the Kada 
Observatory, is a hexagonal structure 
that has been erected on the roof of 
Fieldston’s auditorium, which stands on 
the highest hill in the area. It is 13 feet 
to the top of the observatory’s revolving 
dome. 


"The first radioactive cobalt-60 unit for 
cancer therapy in the state of Maryland 
has been installed in the University of 
Maryland’s division of radio therapy of 
the department of radiology in Balti- 
more. Assembly work on the $28,500 ma- 
chine has just been concluded with the 
insertion of the $6500 cobalt source. Ap- 
proximately $18,000 has been spent in 
renovation of part of the university’s 
Psychiatric Institute to provide treat- 
ment, waiting, and dressing rooms; of- 
fices; and an especially equipped room 
for the 3-ton machine. 

To be known as the Martha V. Filbert 
Radiation Center, the facility was made 
possible by a $35,000 gift from the Fil- 
bert Foundation as a memorial to Mrs. 
Filbert by her son, Alvin B. Filbert; her 
daughter, Mrs. E. H. Landauer; and her 
late son, John H. Filbert. Other gifts to 
the cancer therapy center included $8000 
from the University Hospital’s Women’s 
Auxiliary Board and $5000 from the Na- 
tional Brewing Company of Baltimore. 


Grants, Fellowships, and Awards 


= The American Academy of Arts and 
Sciences recently reviewed 34 applica- 
tions for grants from its Permanent Sci- 
ence Fund Committee. Thirteen grants, 
totaling $6693.20, were awarded. They 
covered projects in biology, chemistry, 
botany, and mathematics. 

The academy invites applications for 
grants from its Permanent Science Fund. 
Awards are made in support of research 
in any field of science whatsoever in 
amounts that ordinarily do not exceed 
$1500. Applications for grants to be 
made in the early spring should be filed 
by 1 Feb. 1957 on forms that may be 
obtained from: The Chairman, Perma- 
nent Science Fund Committee, Ameri- 
can Academy of Arts and Sciences, 77 
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Massachusetts Ave., Cambridge 39, Mass. 


Special consideration will be given to, 


projects on.new frontiers of science; 
those that lie between, or include, two 
or more of the classical fields; and those 
proposed by investigators who may be 
on the threshold of investigational ca- 
reers or who are handicapped by inade- 
quate resources and facilities. The com- 
mittee does not ordinarily approve grants 
for research the results of which consti- 
tute partial fulfillment of requiremehts 
for an academic degree. 


® Under a program supported financially 
by the Carnegie Corporation of New 
York, arctic research scholarships are 
offered to students possessing a bachelor’s 
or master’s degree or equivalent. Usually 
these funds are for students who wish to 
proceed to a doctoral degree in a subject 
calling for active field research in Arctic 
or Subarctic North America; however, 
candidates who do not intend to proceed 
to a degree are not necessarily disquali- 
fied. 

The scholarships are tenable at McGill 
University, Montreal, Canada. Such sub- 
jects as anthropology, bacteriology, bot- 
any, geography (including glaciology and 
meteorology), geology, genetics, parasi- 
tology, psychiatry, psychology, sociology, 
and zoology (including marine biology) 
will be considered, and successful candi- 
dates will be enrolled in one of these de- 
partments, 

The scholarships ordinarily provide 
$1500 for the academic session, and 
$1250 for the expenses of a summer’s 
field expedition. If renewed for a second 
session, the scholarships have an average 
value of $1750. 

Applications should be submitted to 
the Secretary of the Carnegie Arctic 
Program, McGill University, 539 Pine 
Avenue West, Montreal, P.Q., Canada, 
and should include a confidential recom- 
mendation of the candidate’s qualifica- 
ions in his or her selected field, and a 
clear statement of the intended arctic or 
subarctic research project. No particular 
form is required when applying for these 
scholarships. However, a request should 
be sent at the same time to the Dean, 
Faculty of Graduate Studies and Re- 
search, McGill University, for forms used 
for application for admission to the 
Graduate Faculty. Applications for 1957— 
58 should reach Montreal by 15 Mar. 
1957. 


"Each year the American Therapeutic 
Society presents the Oscar B. Hunter me- 
morial award in honor of its late secre- 
tary, Dr. Oscar B. Hunter. Nominations 
are invited for the award, which is made 
in recognition of an outsanding contribu- 
tion or series of contributions to therapy 
by an individual or a team of workers. 
The term therapy is used in a broad sense 
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to include the use of any drugs, proce- 
dure, or device of benefit in the treatment 
of patients. 

One object in making the award is to 
bring recognition to those who have not 
been honored for their work. The award 
consists of a bronze medal struck in the 
likeness of Dr: Hunter and engraved with 
the name of the recipient. The winner 
will be expected to present a paper on 
his award work at the time of the pres- 
entation of the medal. Travel expenses 
to the presentation meeting will be fur- 
nished. 

The deadline for receiving nominations 
is 1 Feb. 1957. For details, write to Dr. 
Harry E. Ungerleider, 393 Seventh Ave., 
New York 1, N. Y. 


In the Laboratories 


® Arthur D, Little, Inc., has announced 
plans for expansion in Cambridge and 
Concord, Mass. Purchase of 170 acres 
in Concord and immediate new construc- 
tion at the plant in Acorn Park in Cam- 
bridge are included in these plans. 


"The Franklin Institute has announced 
the creation of a Nuclear Engineering 
Division in the institute’s Laboratories 
for Research and Development. Francis 
L. Jackson is associate director of the 
laboratories in charge of the new divi- 
sion. Under his leadership nearly 30 
specialists in the fields of heat transfer, 
fluid mechanics, stress analysis, physics, 
chemistry, electronics, and so forth, are 
engaged in nuclear engineering programs. 
Establishing this activity as a major di- 
vision is a step designed to increase the 
laboratories’ ability to render service to 
the Government and to the rapidly ex- 
panding industries in the Delaware 
Valley. 


"The Shell Development Company, 
New York, has announced plans for a 
$1-million expansion program for its 
Modesto agricultural research center, 
near Salida, Calif. Shell will bring more 
than 50 families into the Modesto area 
from Denver, Colo., and other Shell 
laboratory locations. A total staff of more 
than 100 people will be employed. 


=" Midwestern Instruments, Inc., Tulsa, 
Okla., and Magnecord, Inc., Chicago, 
Ill., have announced the approval of 
terms for a merger of the two organiza- 
tions. The merger plans are being sub- 
mitted to the stockholders of both com- 
panies for immediate action. 
Midwestern Instruments, with annual 
sales at the rate of $4.5 million, is a lead- 
ing manufacturer of oscillographs, gal- 
vanometers, torque motors, and other 
industrial electronic equipment. Magne- 
cord, noted largely for its professional 


and industrial magnetic tape recording 
equipment, reports annual sales in excess 
of $2.5 million. Present plans are for op- 
eration of Magnecord as a division of 
Midwestern Instruments, with an inte- 
gration of personnel of both organiza- 
tions. 


New Journals 


Acta Palaeontologica Polonica, vol. 1, 
No. 1. Roman Kozlowski, Ed. Geologi- 
cal Committee, Polish Academy of Sci- 
ence, 72 Nowy Swiat, Palac Staszica, 
Warsaw. Quarterly. 

Bibliography of Medical Reviews, 
1955. Armed Forces Medical Library, 
Washington 25. 

C.S.1.R.O. Wildlife Research, vol. 1, 
No. 1, September 1956. Commonwealth 
Scientific and Industrial Research Or- 
ganization, 314 Albert St., East Mel- 
bourne, C.2, Victoria. Irregular. 10s per 
issue. 

Data, vol. 1, No. 4, November 1956. 
Murray Smith, Ed. Finley Enterprises, 
4202 12th Place, NE, Washington 17, 24 
issues per year, $12. 

The International Journal of Applied 
Radiation and Isotopes, vol. 1, Nos. 1 
and 2. Pergamon Press, 122 E. 55 St., 
New York 22. Issued in parts. $17 per 
vol. 

Journal of Neurochemistry, vol. 1, No. 
1. Pergamon Press, 122 E. 55 St., New 
York 22. Issued in parts. $14 per vol. 
Journal of Technology, vol. 1, No. 1, 
June 1956. S. K. Chakrabarty, Ed, Ben- 
gal Engineering College, P.O. Botanic 
Garden, Howrah, India. Semiannual. 
$2.50. 

Military Electronics, vol. 1, No. 1, Oc- 
tober 1956. Sheldon E. Fitterer, Ed. 
Electronic Periodicals, Shaker Square, 
Cleveland, Ohio. Monthly. 

The New Scientist, No. 2, 29 Nov. 
1956. The New Scientist, Cromwell 
House, Fulwood Place, High Holborn, 
London, W.C.1. Weekly. $8.50 per year. 

The Physics and Chemistry of Solids, 
vol. 1, Nos. 1/2, September/October 
1956. Harvey Brooks, Ed. Pergamon 
Press, 122 E. 55 St., New York 22. Issued 
in parts. $17 per vol. 

Physics in Medicine and Biology, vol. 
1, No. 1, July 1956. J. E. Roberts, Ed. 
Taylor and Francis Ltd., Red Lion 
Court, Fleet Street, London, E.C.4, £1 
per part; £5 10s per year. 

Publicaciones Didacticas del Instituto 
de Matematica y Estadistica, vol. 1, No. 
1. Facultad de Ingenieria y Agrimensura, 
Montevideo, Uruguay. 

Science Reports of the Society for the 
Research of Theoretical Chemistry, vol. 
1, No. 1, December 1955. M. Odagiri, 
Ed. Society for the Research of Theoreti- 
cal Chemistry, Kinki University, Osaka, 
Japan. 
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Influence of Adult Tissue 
Homogenates on Formation of 
Similar Embryonic Proteins 


In 1916 Murphy (1) discovered that 
chorioallantoic grafts of adult chicken 
spleens cause an enlargement of the 
spleens of host chick embryos. After an 
eclipse of some 20 years, these and re- 
lated phenomena have become the sub- 
ject of renewed interest, largely as a re- 
sult of the investigations and commen- 
tary of P. Weiss (2). An investigation of 
this effect by means of tracer methods 
has recently been initiated by Ebert (3), 
who has shown that, as a result of the 
graft of labeled adult tissues, the specific 
radioactivity of the corresponding host 
organ is considerably higher than that of 
other embryonic tissues. We have ex- 
tended these investigations to the use of 
injected tissue homogenates. While this 
paper was in preparation, there appeared 
a report by Tumanishvili et al. (4) that 
heart and liver extracts, when they are 
injected into chick embryos lead to spe- 
cific enlargements of -host organs. 

In the experiments reported here (5), 
chicken-liver and heart homogenates 
were prepared and radioactively labeled 
in their proteins with S*°-sulfur amino 
acids. Torulopsis utilis was grown on 
$%5-sulfate (obtained from Oak Ridge 
National Laboratory), according to the 
method of Wood and Perkinson (6). 
After extraction with organic solvents 
(7), the yeast proteins were hydrolyzed 
with a 1/1 mixture of 6N HCl and 90- 
percent formic acid, The humin was re- 
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moved by centrifugation, and a portion 
of the neutralized hydrolyzate corre- 
sponding to 50 mc of the original S*5- 
sulfate was injected intraperitoneally 
into a White Leghorn hen in two doses 
about 5 hours apart. Eight hours after 
the second injection, the blood was with- 
drawn by heart puncture, and the tissues 
were frozen. 

Several months later the tissues were 
thawed and homogenized in a tris(hy- 
droxymethyl)aminomethane buffer solu- 
tion at pH 7.4 containing 0.9 percent 
KCI, first in a Waring Blendor and then 
in a Potter-Elvehjem homogenizer. The 
liver and heart homogenates, made up to 
10 percent (weight/volume) with the 
same buffer solution, were then treated 
with cysteine at a pH of 8.0 to 8.5 to 
assure removal of all exchangeable S*. 
After dialysis, some undissolved material 
was removed by low-speed centrifuga- 
tion, and the relatively clear supernatant 
was used for intravenous injection into 
9-day-old White Rock chick embryos, 
as described in a subsequent paragraph. 
Aliquots of the homogenates were mixed 
with carrier serum and precipitated with 
trichloroacetic acid; dry protein pow- 
ders were prepared and counted as de- 
scribed by Walter et al. (8). All counts 
were corrected for self-absorption and 
decay. 

Embryonated White Rock eggs were 
incubated at 38°C under controlled hu- 
midity conditions for a period of 9 days. 
They were candled on the niuth day to 
locate the blood vessels, and the loca- 
tion of the latter was marked on the shell 


‘Table 1. Results of 24-hour incubation of 9-day-old chick embryos after injection with 


‘tissue homogenates. 


‘Organs investigated Hearts Livers 

No. of organs cut out 22 ll 22 
Dry protein wt. of 

organs obtained (mg) 38.2 72.0 38.8 
‘Wt. counted (mg) 18.3 29.8 23.4 
-Count/min observed* 21 24 22 


Corrected count/min 


28 24 25 
1.00 0.86 1.00 


Injection 
Item 
Chicken heart homogenate Chicken liver homogenate 
‘Count/min per embryo 
injected 398 398 2780 2780 
Mg injected per egg 0.1 0.1 0.1 


ll ll 11 11 11 


70.0 84.7 20.9 77.6 22.4 
30.0 30.1 11.6 30.2 12.6 
19 366 173 389 214 
19 365 386 

0.76 1,00 0.78 1.00 0.87 


* Counts per minute are within 5 percent standard deviation. 
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of each egg. An area of about 1 cm? of 
the shell above the vessel was carefully 
cut out by means of a dental drill and 
burr without injuring the membrane, 
and the small square was removed with 
a razor blade. A drop of mineral oil was 
placed on the membrane to render it 
transparent, and 0.1 ml of the liver or 
heart homogenate was intravenously in- 
jected in the direction of blood flow. 
The eggs were reincubated for 24 hours 
and the embryos excised. Hearts and 
livers were removed, pooled, and ho- 
mogenized; dry protein powders were 
prepared for counting according to the 
method cited in a previous paragraph. 

The results of these experiments are 
given in Table 1. In all, two series of 
experiments make up the table. In the 
first series, 24 embryos each were in- 
jected with heart and liver homogenates; 
of these, 22 and 11, respectively, survived. 
In the second series, 44 out of 47 em- 
bryos injected with the heart preparation 
survived, while the number of survivors 
was 22 out of 28 for the liver homog- 
enate, Thus the table summarizes data 
obtained on 99 survivors out of 123 em- 
bryos that were injected: 66/71 for 
heart; 33/52 for liver. 

It can be seen that the relative specific 
activity of hearts is higher than that of 
livers when chicken heart homogenate is 
injected, whereas the relative specific 
activity of the livers is higher than that 
of hearts when chicken-liver homogenate 
is injected. It has therefore been demon- 
strated that injected homogenates give 
results qualitatively and quantitatively 
similar to those obtained on grafting 
chicken tissues to the chorioallantois (3). 
A tentative interpretation of these find- 
ings is that there occurs a preferential 
localization of the injected material in 
the tissue of origin, perhaps due to the 
transfer of specific protein moieties. Pre- 
liminary surveys indicate that the rela- 
tive proportions of sulfur-containing 
amino acids in the two tissues under in- 
vestigation cannot account for the results 
observed. 

We are extending these investigations 
to the use of subcellular tissue fractions 
and to heterologous (rabbit) hearts and 
livers in an effort to delineate the nature 
of the mechanism responsible for these 
results. 

Harry WALTER 
Davi W. ALLMANN 
H. R. 
Department of Chemistry, 
Indiana University, Bloomington 
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Uronic Acid of 
Chondroitin Sulfate B 


Chondroitin sulfate B has been iso- 
lated as the major mucopolysaccharide 
component of skin, ligamentum nuchae, 
tendon, and heart valves, and it has also 
been found in other tissues (J). It was 
differentiated from the chondroitin sul- 
fates A and C by its rotation, its solu- 
bility in aqueous ethanol, and its inert- 
ness to testicular hyaluronidase (2). De- 
sulfated B was differentiated from de- 
sulfated A by its resistance to the bac- 
terial hyaluronidases. All the chondroitin 
sulfates show molar ratios of unity of 
uronic acid-to-N-acetylgalactosamine-to- 
sulfate when the uronic acid is deter- 
mined by the orcinol colorimetric (3) 
or the Tracey CO, (4) method, How- 
ever, the carbazole colorimetric value 
(5) of B is markedly lower. The low 
value is retained in the desulfated prod- 
uct and also in fractions of low molecular 
weight obtained after acid hydrolysis. 

The five available uronic acids or their 
lactones were investigated, and three 
yielded low carbazole values (Table 1), 
indicating that a uronic acid other than 
glucuronic may be present in B. 

Chondroitin sulfate B (carbazole-to- 
orcinol ratio=0.41) was hydrolyzed on 
the steam bath in the presence of Dowex 
50 (H+). The products of hydrolysis 
were fractionated on a Dowex 1x10 
(acetate) column with increasing con- 
centrations of acetic acid.. The first 
acidic fraction removed was a mixed 
disaccharide fraction that was separated 


Q 


Fig. 1. Trace of a paper chromatogram of 
the uronic acids and of sample 59B isolated 
from chondroitin sulfate B. Guluronic acid 
(not shown) has a mobility similar to that 
of glucuronic acid in this solvent system 


(7). 
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Table 1. Colorimetric uronic acid values 
of the uronic acids or their lactones and 
fractions isolated from the Dowex-1 col- 
umn. D-Glucurone was used as a standard. 


Carba- 

Carba- Orci- zole/ 
Pp zole nol orcinol 
ratio 


p-Glucurone 100 100 1.0 
L-Gulurone 32 106 30 
L-Iduronic acid 29 130 22 
p-Mannurone 17 128 ae 
p-Galacturenic 


acid 120 127 95 
57B 21° 66 32 
59B 41 92 45 
Disaccharide I 12 53 .23 


Disaccharide II 33 29 132 


preparatively by paper chromatography 
(butanol, acetic acid, and water; 50: 
12:25) into disaccharides I and II. 
Disaccharide I, the major disaccharide 
product, yielded a carbazole-to-orcinol 
ratio similar to that obtained from 
iduronic acid (Table 1), and a hydro- 
lyzed sample produced a spot on a paper 
chromatogram with an Ry, value iden- 
tical to that of iduronic acid. The disac- 
charide has recently been obtained in 
crystalline form and is under. investiga- 
tion. It was similarly shown that disac- 
charide II contains glucuronic acid as its 
uronic acid moiety. Both disaccharides 
contained galactosamine as.the only 
demonstrable hexosamine present under 
the conditions of the ninhydrin oxida- 
tion method (6). 

The next acidic fraction from the 
Dowex-1 column was a sirup. It was 
passed through an Amberlite IRC 50 
(Na*) column and freeze dried as the 
crude sodium salt. Samples 57B and 59B 
(Table 1) were obtained in two differ- 
ent runs. The reducing values indicated 
that these were monosaccharides. Paper 
chromatography (Fig. 1) revealed a spot 
with an R, value equal to that of crystal- 
line t-iduronic acid. A trace spot with 
an R, value equal to that of glucuronic 
acid was also present, and this accounts 
for the difference in carbazole-to-orcinol 
ratios of the isolated acid and synthetic 
iduronic acid. 

Aqueous solutions of the free uronic 
acids or their lactones, with the excep- 
tion of galacturonic acid, which does not 
form a lactone, each showed two spots 
on paper chromatograms due to acid- 
lactone equilibria. The isolated uronic 
acid and the synthetic iduronic acid had 
identical Ry values for both acid and 
lactone in four different solvent systems. 
Identical mobilities of the isolated and 
synthetic acids were also obtained on 
paper electrophoresis in 0.1M_ borate 
buffer (pH 9.4) and in 0.1N acetic acid. 

This appears to be the first isolation 
of iduronic acid from a biological source 


and of a uronic acid other than glucu- 
ronic acid from an acid mucopolysac- 
charide. However, there is an interesting 
parallel in the isolation of 1-guluronic 
acid from alginic acid (8), for L-gulur- 
onic acid is the C-5 epimer of p-man- 
nuronic acid, the same relationship that 
L-iduronic acid bears to p-glucuronic 
acid (9). 

Puitie HorrMAN 

ALFRED LINKER* 

Kart MEYER 
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Physicians and Surgeons, Columbia 
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Anomalous Carbon-14 Content of 
Carbon Dioxide from Sewer Gas 


During a study of the carbon-14 con- 
tent of atmospheric carbon dioxide, an 
attempt was made to use sewer gas as 
a source of modern carbon. In the course 
of this work, an anomalous, high content 
of C14 in the CO, fraction of this gas has 
been found. 

Sewer gas was piped directly into our 
laboratory from the adjacent sewage- 
treatment plant that processes sewage 
from the District of Columbia. The 
plant employs primary treatment fol- 
lowed by anaerobic digestion. The gas 
from the digestion process consists prin- 
cipally of methane (65 to 70 percent) 
and carbon dioxide (30 to 35 percent) 
with low percentages of nitrogen, oxy- 
gen, carbon monoxide, and other gases. 
A similar material was used in the first 
identification of C* in nature (/). 

Carbon dioxide samples were obtained 
by passing the sewer gas through a so- 
dium hydroxide solution, The remainder 
of the CO, was removed by suitable ab- 
sorbers, the CO,-free methane was con- 
verted to CO, by passage over hot cop- 
per oxide, and the CO, was absorbed 
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Table 1. Radioactivity of acetylene prepared from the methane and carbon dioxide 


fractions of sewer gas. 


Methane fraction 


Carbon dioxide fraction 


Collection 
date Count/min minus Ratio Count/min minus Ratio 
background CH. /standard background CO./standard 
3 Jan. 1955 8.67 1.10+0.015 
20 Jan. 1956 7.65 0.98 + 0.016 8.93 1.14+ 0.016 
10 Apr. 1956 7.71 1.00 + 0.016 8.81 1.14+ 0.015 
1 June 1956 7.58 1.00 + 0.016 8.76 1.18+0.015 
8 June 1956 7.70 1.02 + 0.016 8.96 1.16 + 0.014 


Table 2. Measured activity of standard 


Count/ S. D. of 
s i No. of min meas- 
Ne minus ured 
ground (%) 
W214 17 7.73 +1.9 
W218 3 7.76 $24 
Lignite 22 (4.69) +1.4 
(back- 
ground) 


in another sodium hydroxide solution. 
The two fractions were further purified, 
converted to acetylene, again purified, 
aged to allow radon to decay and as- 
sayed for C14 using the technique de- 
veloped by Suess (2). 

The results of several collections made 
at differént times are shown in Table 1, 
along with the standard deviation of 
each sample count. 

The radioactive background of the 
counter was determined from the aver- 
age of two measurements made before 
and after the sample count, using acet- 
ylene prepared from fossil carbon fur- 
nished as strontium carbonate by Meyer 
Rubin of the U.S. Geological Survey. 
Rubin also supplied samples of acetylene 
gas (W218) and strontium carbonate 
(W214) prepared from modern wood 
(3, 4). Table 2 gives average values of 
the counting rates obtained with the 
afore-mentioned standard samples. The 
measurements were-made over the same 
6-month period during which all of the 
sewer gas samples were assayed. In each 
instance, the appended standard devia- 
tion was computed from the measured 
counting rate. Although the standard de- 
viations are somewhat larger than the 
errors expected on the basis of total 
count alone, we feel that they are re- 
liable indices of the over-all accuracy of 
our measurements. No additional cor- 
rection for chemical processing appears 
to be necessary since in an experiment in 
which three samples were collected and 
prepared as nearly idetitically as pos- 
sible, the final results were: well within 
the counting errors. 
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The results indicate that the C'* con- 
tent of the methane fraction of sewer 
gas is in reasonable agreement with 
that of modern wood. However, the car- 
bon dioxide fraction has a C** content 
about 14 percent higher than has been 
found for contemporary biological car- 
bon. Since both the CO, and CH, are 
presumably derived from biological de- 
composition, these results indicate an 
entirely unexpected enrichment of the 
carbon dioxide fraction of sewer gas. 

R. L. Patrerson, Jr. 
I. H. Burrrorp, Jr. 
U.S. Naval Research Laboratory, 
Washington, D.C. 
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Modified End-Window Counting 
Tube for Paper Chromatograms 


The counting of radioactive com- 
pounds directly on paper chromatograms 
after autoradiography has come into in- 
creasing use by various laboratories since 
the development of the technique (/) 
and its extensive use for photosynthetic 
studies by Calvin and his group (2). The 
most successful way of counting was by 
the use of the mica end-window “Scott 


Fig. 1. Brass counting tube machined from 
%-in. brass stock tubing. 


tube” (3). A number of disadvantages 
of the tube have been resolved in the de- 
sign (Fig. 1) described in this report (4). 

The counting tube was easily machined 
from stock brass tubing. The end window 
is constructed from DuPont Mylar of 
0.25-mil thickness which is stretched 
tightly across the end and clamped into 
position with a rubber “O” ring (5). The 
brass tube and flange are rounded during 
machining to prevent cutting the plastic. 
Mylar has the advantage that it is ex- 
tremely durable and cheap. If contami- 
nated, it can be washed with ethanol or 
water or quickly replaced with a new 
window. The Mylar is porous, and air 
can diffuse into the tube, so a slow flow 
of quenching gas is kept running through 
the counting tube via the copper inlet. 

The male plug of an Amphenol con- 
nector is machined into the top of the 
tube. A tungsten wire is connected to 
the anode, and the brass casing of the 
tube acts as the cathode. The male plug 
is then attached to the female plug of 
the connector with a 3- or 4-ft flexible 
cable to a scaler. With this convenient 
connector, several tubes can be kept in 
readiness and easily attached to the cable 
or scaler. It is important that the cable 
be freely flexible so as to allow freedom 
of motion and stability of the counting 
tube on the chromatograms. 

The choice of a quenching gas with 
this tube is apparently not too important. 
With “P-10” gas (90 percent argon and 
10 percent methane) counting can be 
done in 2400 v. The tubes show a good 
plateau (3-percent rise for 250 v) be- 
tween 2250 and 2500 v. If “Q” gas is 
used, a good plateau is obtained at 
around 1200 to 1500 v, depending on the 
individual tube: The tubes are of course 
unshielded and give a background count 
of 60 to 70 counts per minute. With both 
C** and S*5, a ratio of distintegrations to 
observed counts of about 10 is obtained. 
This tube has also been used successfully 
to count both P*2 and tritium. Several 
of these tubes have been in use for more 
than a year and have given highly satis- 
factory and reproducible results (6). 

R. C. 
Biology Department, Brookhaven 
National Laboratory, Upton New York 
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Book Reviews 


Microscopium. Communication No. 95. 
Maria Rooseboom. National Museum 
for the History of Science, Leiden, 
1956. 59 pp. Illus. 


The curator, Maria Rooseboom, tells 
the story of the microscope and the es- 
sential discoveries made with it from the 
early 17th century, partly with words, 
mainly with superb illustrations. The 
spirit and style of her book are set with 
a quotation from the Court Physician 
Borel, who wrote the first independent 
publication on microscopy (1656—9 
years before the Micrographia). A syn- 
optic chart relates by century her choice 
of the leading events in economy, poli- 
tics, philosophy and art, physics and 
chemistry, biology and medicine, and 
microscopy. The development of the 
compound microscope is described with 
respect to its optical parts, illumination, 
arrangements for focusing, movement of 
the specimen, stand and foot, and the 
binocular body. The simple microscopes 
are considered. Discoveries ‘with the aid 
of the optical microscope of importance 
for medical science” are tabulated from 
1660 to 1924, and a section on the micro- 
scope and medical science sketches the 
advances made as men could see cells 
and tissues better and better. Rooseboom 
has read this early literature and uses 
apt quotations to reconstruct actual his- 
tory. 

Many of the 115 illustrations are 
sketches in which the details of. micro- 
scope improvements show in minimum 
space, yet very little of the basic ad- 
vancement is omitted. Large (10-in.) 
colored pictures include the Marshall, 
Culpeper, Martin Drum, Tripod, Martin 
Grand, and Amici Horizontal micro- 
scopes. Other microscopes, parts of them, 
drawings and photomicrographs are 
shown in halftone. Some pictures reveal 
what could be accomplished with the 
inferior images before achromatism. Se- 
lected typical 19th-century microscopes 
are contrasted in silhouette on a page. 
The bibliography includes 17 references. 

The book reads easily and, despite its 
compactness, leaves the reader with a 
clear picture of the changes and im- 
provements in the microscope and in the 
knowledge gained from its use. Some 
readers will learn that mechanical stages, 


1254 


low fine adjustments, and other present- 
day conveniences are only improvements 
on centuries-old inventions. Very little 
essential material is left out, although 
other historians would make other 
choices, and Rooseboom’s interpretations 
are reasonable. She starts with a written 
reference of 1621 and makes no attempt 
to name the first inventor of the com- 
pound microscope or to comment on the 
preferences of others for this honor. 

The binocular biobjective and polar- 
izing microscopes are barely mentioned. 
Zernike’s phase-contrast receives two 
pages, while fluorescence, ultramicros- 
copy, and other methods are omitted or 
mentioned only in passing. Achromatism, 
“... Salvation . . . just around the cor- 
ner...” is a well-told story in which 
the name of Tolles is conspicuously ab- 
sent. I am sorry that no effort was made 
to show the actual sizes of the micro- 
scopes, especially in the colored plates, 
which show the beauty but not the noble 
size of early microscopes. 

Seminar programmers on the history 
of science will rejoice in this ready-made, 
beautifully illustrated answer for the his- 
tory of the microscope, and we may hope 
that Olivier of the Netherlands, Pfizer, 
Inc., will stimulate and sponsor volumes 
on other instruments in the Leiden Mu- 
seum for the History of Science, for I am 
sure the curator would enjoy writing the 
guide books for us. 

Oscar W. RicHarps 
American Optical Company 


Flow of Gases through Porous Media. 
P. C. Carman, Academic Press, New 
York; Butterworths, London, 1956. 
182 pp. Illus. $6. 


This volume serves as a backdrop to 
P. C. Carman’s ‘contributions to surface 
area and surface flow studies. It is a 
valuable book with well-selected topics. 
It is a much needed book, considering 
that to date no comprehensive treatment 
of flow through porous media exists. It is 
a well-written book, with’ an appealing 
format, and is not too long. It is recom- 
mended. 

I have had occasion to compile nearly 
all available references on the subject of 


flow through porous packings or beds. 
Until Carman’s initial contribution 
(1938) calling attention to the Austrian 
Kozeny’s fundamental equation of flow 
through porous media (1927)—it would 
be interesting to know how Carman hap- 
pened on this reference—the important 
papers on the subject probably num- 
bered less than 20. Since 1938, there 
have been added no less than 500 sepa- 
rate pieces, and all these begin with the 
Kozeny-Carman equation. There is no 
end in sight, though definitely there has 
arrived the point of diminishing return. 
More than 95 percent of all contribu- 
tions have concerned themselves with 
the so-called “Kozeny-Carman” con- 
stant; it is at present doubtful that such 
a constant in the true sense of the word 
exists, Actually it is really no more a 
“Kozeny-Carman” constant that it is a 
“Darcy” constant, and this most con- 
tributors to the subject fail to appreciate. 
But none of. this detracts from the text. 
It is an author’s privilege to conform 
with current usage and acceptance of 
terms. 

Outstanding is the chapter on flow of 
sorbable gases. Carman has made a num- 
ber of important contributions to this 
subject. The treatment given in the text 
is simple and direct. He has put together 
the subject matter with care and the 
topic is well integrated. 

There are some sins of commission 
and omission as always there must be 
in a “first” book on a subject. There is, 
for example, too little said about the 
subject of permeability—the many dis- 
cussions regarding its true units, The 
unit of the “Darcy” is attributed to 
Muskat (1937), but credit belongs to 
Fancher, Lewis, and Barnes (1933). The 
author gives recognition to Schiller 
(1923) for application of the hydraulic 
radius concept in deriving the so-called 
“Kozeny-Carman” equation; this refer- 
ence antedates that of Kozeny, and it 
would appear that the “Kozeny-Car- 
man” equation should be called the 
“Schiller-Carman” equation. But this is 
actually not the case. It is hard to be- 
lieve that the author could have over- 
looked the hydraulic radius approach, 
which should actually be credited to Fair 
and Hatch (1933). These investigators 
derived the Kozeny equation independ- 
ently of Kozeny. Yet there is no mention 
of this, although Carman uses precisely 
the approach Fair and Hatch developed. 
No discussion of just what Kozeny did 
is given in the text. 

Carman’s initial contribution was to 
apply the Kozeny equation to the meas- 
urement of the specific surface area of 
particles. Although I (1937) was doing 
the same thing at the same time and 
quite independently, using  Blake’s 
(1922) porosity function, my work is not 
mentioned but Blake is cited. These mat- 
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ters are omissions to the proper histori- 
cal development of the subject, although 
they do not. militate against the useful- 
ness-of the text and do not distort the 
over-all perspective and design of the 
subject matter treated. 

J. M. 
Georgia Institute of Technology 


Air Pollution Handbook. Paul L. Magill, 

’ Francis R. Holden, and Charles Ack- 
ley, Eds. McGraw-Hill, New York, 
1956. 720 pp. Illus. $15. 


The growing problem of air pollution 
in urban environments has resulted in in- 
creased demand for information from sci- 
entists, air-pollution control officials, 
engineers, manufacturers, and, in some 
instances, the lay public. The introduc- 
tion of a handbook on this subject there- 
fore is very timely, and the present vol- 
ume fills this need in a comprehensive 
manner. 

This handbook is divided into 14 sec- 
tions covering major items, such as the 
importance of city planning and plant 
location and the physical and chemical 
aspects of the problem. There are also 
three chapters covering biological aspects 
—namely, the epidemiology of air pollu- 
tion, the effects of air pollutants on farm 
animals, and the effects of air pollutants 
on plants. From the evaluation stand- 
point, sections are provided on sampling 
procedures and analytic methods and ex- 
perimental test methods; from the con- 
trol standpoint, chapters are provided on 
equipment and processes, legislation, and 
meteorological aspects. 

The book is well organized in spite of 
the fact that it has a large number of 
contributors. The contributors are well 
qualified in their phase of the problem. 
The material is covered in a direct man- 
ner as in technical handbooks, but each 
chapter is extremely well documented 
with references. Because of the new in- 
formation rapidly being developed in 
this field, it is difficult for any such com- 
prehensive handbook to be completely 
up to date upon release. Fundamentals 
and background for each problem are 
well covered in this book. Information 
on all types of pollution sources is in- 
cluded and discussed in detail. Of par- 
ticular interest, from a fundamental 
standpoint, are the chapters on the phys- 
ics of the atmosphere and the evaluation 
of weather effects. 

Epidemiology of air pollution which is 
discussed ‘by Phair is perhaps the only 
major area in which extended quantita- 
tive information is lacking. The chapter 
indicates this lack to be a serious prob- 
lem. Essentially, the material presented 
in this section is a statement of the prob- 
lem. Quantitative information is limited 
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to localized incidents, such as those at 
Donora and in- London. 

The sections on analytic methods, 
sampling procedures, and the experimen- 
tal test methods provide enough infor- 
mation for new workers entering the field 
or those desiring further knowledge in 
far more detail than the customary hand- 
book. In these areas the book approaches 
a textbook and should, therefore, be very 
useful for teaching advanced students in 
the field of community air pollution. 

The section on abatement of air pol- 
lution is perhaps more descriptive than 
applied in terms of design of air and gas 
cleaning equipment. It provides funda- 
mental knowledge and references, how- 
ever, which enables those interested to 
pursue the subject in greater detail. Con- 
siderable discussion of combustion prob- 
lems, as related to incinerator design and 
operation, is included which will be very 
useful. 

This recent book is highly recom- 
mended for those interested in the air- 
pollution field in general and as a work- 
ing handbook. 

SILVERMAN 
Harvard School of Public Health 


Determination of Organic Compounds. 
K. G. Stone. McGraw-Hill, New 
York, 1956. 233 pp. Illus. $5. 


This book appears to have been de- 
signed as a textbook for courses in quan- 
titative analysis of organic compounds. 
With the growing importance of organic 
chemical technology, some departments 
of chemistry have felt that training in 
such methods should be offered to their 
students. For such courses K. G. Stone’s 
book should be popular. It is carefully 
and logically organized and contains 
much discussion of both the theoretical 
and practical aspects of organic quan- 
titative analysis. 

I was struck by both the breadth of 
the theoretical discussions and the many 
references to contemporary literature. 
Thus, the author, in discussing the use 
of lithium aluminum hydride in the 
quantitative determination of active hy- 
drogen in organic compounds, includes a 
table with references describing the ac- 
tion of the reagent on a large number of 
organic functional groups as well as that 
of immediate interest; and, under the 
methods for the determination of weak 
acids by titration in nonaqueous media, 
he seizes the opportunity to introduce 
the reader to general acid-base theory 
and the “leveling effect.” From these two 
examples chosen at random, it should be 
apparent that the text represents far 
more than a mere catalog of analytic 
methods with a discussion of sources of 
error. 


Only two procedures of importance 
were omitted: the use of ultraviolet and 
infrared absorption spectroscopy in or- 
ganic quantitative analysis, and the 
Kuhn-Roth determination of carbon- 
linked methyl groups, which is very use- 
ful in work with natural products. 

Ricuarp H. Eastman 
Stanford University 


Computers. Their operation and appli- 
cations. Edmund C. Berkeley and 
Lawrence Wainwright. Reinhold, New 
York; Chapman & Hall, London, 1956. 
366 pp. Illus. $8. 


This book is offered as a successor to 
Berkeley’s 1949 book Giant Brains or 
Machines That Think. It is a general de- 
scription of analog and digital computers 
and their elementary principles. The sec- 
tion on applications is very general, and 
almost all of ten pages of comments by 
prospective users are 5 to 7 years old. 
Little information is given on the ex- 
perience of the many companies who 
have bought or rented computers. The 
section describing Berkeley’s miniature 
computer, Simon, is longer than that de- 
scribing recent large-scale computers. No 
information is given on any of the nu- 
merous medium-sized computers now 
available. Apparently the book’s “Check- 
list of characteristics,” pages 65-71, has 
been reprinted without acknowledgement 
from the Electronic Digital Computer 
Survey by the Vitro Corporation of 
America. 

W. YoupEN 
National Bureau of Standards 


The Image. Kenneth E. Boulding. Uni- 
versity of Michigan Press, Ann Arbor, 
1956. 175 pp. $3.75. 


This monograph is the by-product of 
a year spent by the author, an econo- 
mist, at the Center for Advanced Study 
in the Behavioral Sciences, Stanford, 
California. It is an exercise in abstrac- 
tion, an attempt to indicate the related- 
ness to varied fields of study of a single 
conception; and it bears both the virtues 
and defects of being a memorandum, as 
Kenneth Boulding himself describes it, 
dictated without interruption in “a cer- 
tain atmosphere of intellectual exaltation 
. which no sober editing can. quite 
remove.” It proposes, with modesty but 
certainly no less than _half-seriousness, 
the creation of a new science. 
Boulding’s central idea is that of “the 
image,” and its study he names eiconics. 
While he draws generously on the bio- 
logical, as well as behavioral, sciences, 
his own intellectual habitat would seem 
to fall most naturally within the soci- 
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ology of knowledge—or, as he carefully 
avoids calling it until the last chapter, 
epistemology. Eiconics is a close neigh- 
bor of cybernetics. Where communica- 
tions theory is not concerned with the 
semantic content of méssages, however, 
the theory of images is concerned—in 
terms of the effect of information on its 
recipient. Those who wish Boulding’s 
thesis in a single sentence will find it on 
page 7: “The meaning of a message is 
the change which it produces in the 
image.’ 

This is, of ‘course, to do great injustice 
to his book, which is witty and cour- 
ageous and deserves critical study. The 
author is himself the first to protest its 
limitations. As he anticipates, specialists 
will undoubtedly discover that he has 
rifled their own storehouses somewhat 
more to his convenience than theirs; and 
generalists may well lament that he has 
belatedly arrived at notions of hierarchy 
and form which others had reached be- 
fore him (“unfortunately,” he cheerfully 
admits, 
messages than their sources”). All of 
which is more or less necessary camou- 
flage, a protective screen of deference to 
the means by which his ideas are most 
likely to be disparaged. Granted that his 
method of didactic exposition, common 
to so many memoranda produced for and 
by seminars, juxtaposes platitudes and 
profundities in startling contrast, the 
lapses may profitably be ignored, for 
where he is profound, he is very close 
indeed to his admirably extravagant ob- 
jective. 

Eric LARRABEE 
New York, N.Y.‘ 


New Books 


CERN Symposium on High Energy Ac- 
celerators and Pion Physics, Proceedings. 
vol. 1, High Energy Accelerators; 567 
pp.; F.40. Vol. 2, Pion Physics; 443 pp.; 
F. 40. European Organization for Nu- 
clear Research, Geneva, 1956. 

Education and Human Motivation. H. 
Harry Giles. Philosophical Library, New 
York, 1957. 108 pp. $3. 

Glaucoma. Transactions of the First 
Conference, 5-7 December 1955, Prince- 
ton, N.J. Frank W. Newell, Ed. Josiah 
Macy, Jr. Foundation, New York, 1956. 
251 pp. $4.50. 

Studies in Differential Equations. Se- 
ries in Mathematical and Physical Sci- 
ences, No. 3. Harold T, Davis, Ed. North- 


western University Press, Evanston, Ill., 


1956. 114 pp. $1.75. 

An Introdustion to Cybernetics. W. 
Ross Ashby. Wiley, New York, 1956. 295 
pp. $6.50. 

Psychology. General, industrial, social. 
John M. Fraser, Philosophical Library, 
New York, 1956. 310 pp. $7.50. 

In the Last Analysis. Adam E. Arm- 
strong. Philosophical Library, New York, 
1956. 115 pp. $3. 
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Wire Brush Surgery. In the treatment 
of certain cosmetic defects. and diseases 
of the skin. James W. Burks, Jr. Thomas, 
Springfield, Ill., 1956.-154 pp. $6.75. 

Dictionary of Anthropology. Charles 
Winick. Philosophical Library, New York, 
1956. 579 pp. $10. 

Elements of Algebra. Howard Levi. 
Chelsea, New York, ed. 2, 1956. 160 pp. 
$3.25. 

Wildlife Law Enforcement. William F. 
Sigler. Brown, Iowa, 1956. 318 
pp. $4.50. 

Administrative Medicine. Transactions 
of the Fourth Conference, 31 October- 
2 November 1955, Princeton, N.J. George 
S. Stevenson, Ed. Josiah Macy, Jr. Foun- 
dation, New York, 1956. 251 pp. $4.25. 


Miscellaneous Publications 


(Inquiries concerning these publications should: be 
addressed, not to Science, but to the publisher or 
agency sponsoring the publication.) 

Birds of Midway and Laysan Islands. 
Museum Pictorial No. 12. Alfred M. 
Bailey. Denver Museum of Natural His- 
tory, Denver, Colo., 1956. 130 pp. $2. 

A Study of Human Weight Lifting 
Capabilities for Loading Ammunition into 
the F-86H Aircraft. WADC Technical 
Report 56-367. ASTIA Document No. AD 
97206. Irvin Emanuel, John W. Chaffee, 
John Wing. Wright Air Development 
Center, Wright-Patterson Air Force Base, 
Ohio, 1956 (order from ASTIA Docu- 
ment Service Center, Knott Building, 
Dayton 2, Ohio). 12 pp. 

Symposium on Vitamin Metabolism. 
Proceedings of a symposium held under 
the auspices of the University of Texas 
and the National Vitamin Foundation, 
Inc., New York, 6 March 1956. Nutrition 
Symposium Ser., No. 13. National Vita- 
min Foundation, New York, 1956. 118 
pp. $2.50. 

Census Atlas Maps of Latin America. 
Greater Antilles. Census Atlas Project. 
U.S. Department of Commerce, Wash- 
ington 25, 1956 (order from Bureau of 
the Census, Washington 25). 7 maps. $1. 

Laboratory Manual to Accompany 
Fundamentals of Chemistry and Applica- 
tions. Charlotte A. Francis, Edna C. 
Morse, Helen R. Chadwick. Macmillan, 
New York, ed. 2, 1956. 190 pp. 

Statistics of Higher Education: Faculty, 
Students, and Degrees 1953-54. Chapter 
4, Section I, Biennial Survey of Education 
in the United States, 1952-54. Henry G. 
Badger and Mabel C. Rice. 142 pp. $0.45. 
Federal Funds for Education, 1954-55 
and 1955-56. Bulletin 1956, No. 5. Clay- 
ton D. Hutchins, Albert R. Munse, Edna 
D. Booher. 163 pp. $0.60. U.S. Office of 
Education, Washington, 1956 (order from 
Supt. of Documents, GPO, Washington 

Report of the Trustees of the Austral- 
ian Museum for the Year Ended 30 June 
1955. Parliament of New South Wales, 
Sydney, N.S.W., 1956. 7 pp. 9d. 

Education of the Uncommon Man. The 
Fresident’s report of the Cooper Union 
for the Advancement of Science and Art. 
Cooper Union, New York, 1956. 38 pp. 


' Extraclass ‘Activities in Aviation, Pho- 
tography, Radio for Secondary School 
Pupils. Suggestions for school administra- 
tors and sponsors. Bull. 1956, No. 11. Wil- 
lis C. Brown. 48 pp. $0.25. Statistics of 
City School Systems; Staff, Pupils, and 
Finances 1953-54. Biennial Survey of 
Education in the United States, 1952-54, 
Chapter 3. Lester B. Herlihy. 153 pp. 
$0.60. U.S. Office of Education, Wash- 
ington 25, 1956 (order from Supt. of 
Documents, GPO, Washington 25). 

Distribution of Air Within a Room for 
Year-Round Air Conditioning. Part 1. En- 
gineering Expt. Station Bull. No. 435. 
Harold E. Straub, Stanley F. Gilman, 
Seichi Konzo. University of Illinois, Ur- 
bana, 1956. 48 pp. 

Noise Evaluation of Air Force Ground 
Support Units. WADC Technical Note 
56-335. John N. Cole. 24 pp. A Statisti- 
cal Comparison of the Body Typing Meth- 
ods of Hooton and Sheldon. WADC Tech- 
nical Report 56-366. C. Wesley Duper- 
tuis and Irvin Emanuel. 26 pp. Wright 
Air Development Center, Wright-Patter- 
son Air Force Base, Ohio, 1956 (order 
from ASTIA Document Service Center, 
Knott Building, Dayton 2, Ohio). 

Société International de Photogram- 
métrie, Rapport de la Commission I (Pho- 
tographie). VIII Congrés International 
de Photogrammétrie. 36 pp. Rapport Na- 
tional au VIII Congrés International de 
Photogrammétrie Stockholm, 17-26 Juil- 
let 1956. 8 pp. Société Internationale de 
Photogrammétrie, Rapport sur les Tra- 
vaux Expérimentaux de Levés Urbains. 
Exécutés en 1955-1956. VIII Congrés 
International de Photogrammétrie, Com- 
mission IV-Sous-Commission 2. Levés 
Urbains. B. L. Y. Dubuisson. 35 pp. So- 
ciété Francaise de . Photogrammétrie, 
Paris, 1956. 

VIII Congrés International de Photo- 
grammétrie, Stockholm, 1956. L’ Appareil 
S.F.O.M. de l'Institut Géographique Na- 
tional pour la projection de photograph- 
ies aériennes en Relief. 8 pp. Compte 
Rendu des Travaux Effectués par U'Insti- 
tut Géographique National pour I’Essai 
Contrélé No. 1 (Aérotriangulation). Ap- 
plication de la communication sur les 
méthodes de détermination des canevas 
de restitution des cartes aux petites 
écheles. 30 pp. Essai de Levé Urbain au 
1/2000 (Commune de Donzy). pp. 
Méthodes de Détermination du Canevas 
de Restitution des Cartes a Petite Echelle. 
33 pp. Les Laboratoires du Service des 
Etudes et Fabrications de l'Institut Gé- 
ographique National and Méthode Gé- 
nérale d’Etalonnage des Obturateurs Pho- 
tographiques. 44 pp. Institut Géogra- 
phique National, Paris, 1956. 

Climatology of Summer Fogs in the 
San Francisco Bay -Area. University of 
California Publ. in Geography, vol. 10, 
No. 3. Clyde Perry Patton. University of 
California Press, Berkeley, 1956. 88 pp. 
$2. 

Seminars in Archeology: 1955. Mem- 
oirs of the Society for American Archae- 
ology, No. 11. American Antiquity, vol. 
XXII, No. 2, pt. 2. Robert Wauchope, 
Ed. Society for American Archaeology, 
Salt Lake City, Utah, 1956. 158 pp. $1.50. 
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Meetings and Societies 


High-Polymer Chemistry 


The seventh Canadian High Polymer 
Forum, cosponsored by the Chemical In- 
stitute of Canada and the National Re- 
search Council of Canada, was held in 
Sarnia, Ontario, 8-9 Nov. 1956. Papers 
were presented on all phases of high- 
polymer chemistry. 

Radical reactions continue to hold the 
interest of a large segment of the group 
interested in the fundamentals of high- 
polymer chemistry. R. J. Orr found that 
when aconitic acid and styrene were co- 
polymerized, the acid molecules in the 
polymeric chain affected the reactivity 
of the growing radical. To determine re- 
activity ratios, it was found necessary to 
modify the conventional copolymeriza- 
tion equation to take account of charges 
on the reacting species, the ionic strength 
of the medium, and the dielectric con- 
stant of the medium. When the aconitic 
acid was esterified, the anomalous effect 
was removed. 

S. Bywater put forward a mechanism 
for the reduction of ferric ion by molecu- 
lar acetoin and the first radical formed 
by their interaction, which will account 
for the known reduction of ferric ion by 
hydroxy ketones. K. E. Russel has found 
that it is possible to produce polymers 
of high molecular weight by using large 
diradicals formed by decomposing mon- 
ometric sebacyl and azelayl peroxides 
in the presence of styrene monomer. 

The kinetics of the photo-initiated 
free-radical polymerizations of methyl 
methacrylate in aqueous solution was de- 
scribed by C. C. Menon and M. San- 
tappa in a paper read by L. Breitman. It 
was concluded that initiation was by OH 
or Cl free radicals and termination was 
mutual, The theory of determining par- 
ticle sizes for light-scattering measure- 
ments was described by W. Heller. 
Preliminary data showed the usefulness 
of this technique in elucidating the 
mechanism of emulsion polymerization. 

D. J. Worstold reported that, in the 
polymerization of a-methyl styrene by 
the boron trifluoride-diethyl ether com- 
plex in the presence of excess water, the 
rate with respect to monomer changes 
from second to first order as the tempera- 
ture is raised. By preparing samples of 
varying low molecular weight, C. Sivertz 
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was able to show a sharp drop in the 
ratio of chain transfer constant to propa- 
gation constant after the first addition 
product. F. R. Eirich discussed the 
mechanism of reaction when Ziegler- 
type catalysts are used in polymerization. 

The treatment and use of polymeric 
intermediates have received the atten- 
tion of a number of individuals recently. 
J. A. Parker reported the preparation of 
mixed carboxylic carbamic anhydrides 
from the reaction of aromatic isocya- 
nates with a series of monoesters of ali- 
phatic dibasic acids and described how 
these intermediates might be used as 
cross-linking agents for polyesters. The 
physical properties of castable elastomers 
based on polyether glycols and diiso- 
cyanates were described by L. A. Dick- 
enson, 

N. Nikolov reported the preparation 
of graft copolymers by ozonization of one 
latex, followed by addition of a second 
monomer. The difficulty in milling graft 
copolymers was attributed to branching 
during the ozonization step. M. L. Miller 
described the polymerization of acryl- 
amide and acrylonitrile to form block 
polymers containing two to three long 
blocks and graft polymers containing one 
to 20 long grafts. Some properties of 
these were compared with those of co- 
polymers of the same composition. M. 
Szwarc described how the lack of a ter- 
mination step when one is dealing with 
an anionic polymerization in a nonproton 
donating solvent resulted in polymers 
with “living” ends. These “living” poly- 
mers make such a system particularly 
suited to the synthesis of block polymers. 

A number of papers on the solution 
properties of high polymers were pre- 
sented. In a study of the dilute solution 
viscosities of fractions of branched and 
linear samples of polyvinyl acetate, L. 
M. Hobbs reported that part of the in- 
crease in the Huggins constant K’, 
usually associated with branching, was 
actually due to an effect of branching on 
the shear behavior. J. A. Manson dis- 
closed that a combination of viscosity 
and light-scattering measurements on 
fractions of graft polymers, prepared by 
polymerizing styrene in the presence of 
oxidized styrene, showed that for a given 
molecular weight, the intrinsic viscosity, 
molecular size, and second virial coeffi- 


cient were all lower than for linear frac- 
tions of polystyrene. Although the Hug- 
gins constant K’ is sensitive to small 
amounts of short branching, it is not ap- 
parently affected by the presence of a 
few simple, linear branches. M. A. Golub 
reported the viscosity of natural rubber 
in benzene at rates of shear down to 0.3 
sect, The rapid increase in viscosity 
found at very low shear rates confirms 
the theoretical relation derived by 
Bueche. 

B. E. Conway discussed the viscosity 
behavior of polyelectrolytes at low con- 
centrations and varying shear rates. S. N. 
Chinai, in a study by light-scattering and 
viscosity of various poly-n-alkyl meth- 
acrylate, found that (i) initially the de- 
gree of flexibility of the chain increased 
as the size of the pendant group in- 
creased; (ii) the flexibility with n-hexyl 
methacrylate was much less than for 
any of the lower members. The effect of 
the hexyl group is as expected, while the 
result with the lower members is at- 
tributed to solvent interaction. J. J. Her- 
mans, in a study of polyvinyl acetate in 
toluene, found that the apparently anom- 
alous behavior in the relation n sp/c at 
extreme dilution may be removed by ap- 
plying the necessary corrections. The 
effect of shear rate persists even at the 
limit of infinite dilution. 

M. Nakagaki presented a theory of 
foam formation based on the view that 
the foam formation of a solution is re- 
lated to the energy required to remove 
a unit area of absorbed layer. The fac- 
tors affecting foam formation of solutions 
of gelatin, proteins, and copolymers of 
vinyl acetate and vinyl alcohol are ex- 
plained by this theory. D. A. I. Goring 
discussed the molécular weight distribu- 
tion, electrophoretic heterogeneity, and 
polyelectrolyte behavior of lignin. 

Various properties of high polymers 
were discussed by a number of chemists. 
E. B. Bagley, in a study of the flow of 
polyethylene through a capillary, re- 
ported a large discontinuity in the slope 
of the log shear rate-lot shear stress 
curve. This discontinuity was associated 
with an abrupt change from smooth to 
rough extrusions as the shear stress in- 
creased. The plastic flow of both low- 
and high-molecular-weight butadiene co- 
polymers containing combined acid 
groups cross-linked with metal oxides, 
observed upon slowly applying stress, was 
discussed by E. Catterall. 

A study of the birefringence of co- 
polymers of methyl methacrylate-diallyl- 
phthalate over the complete composi- 
tion range, by K. Kawata, showed that 
the proportionality between the stress- 
optical coefficient and the absolute tem- 
perature does not hold over the entire 
temperature range for either of the two 
pure polymers but does hold for an 
80/20 MMA-DAP copolymer. An opti- 
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mum in stress-optical coefficient was ob- 
served for MMApolymer at 127°C. D. 
W. Saunders has found that in natural 
rubber and gutta-percha vulcanizates, 
the stress-optical coefficient is indepen- 
dent of the degree of cross-linking, while 
in polyethylene and polymethylene it 
decreases with increasing degree of cross- 
linking. A paper read by K. Kawata de- 
scribed how a spectrum for the second- 
ary dispersion region of polymethyl 
methacrylate had been obtained and 
how it contained a peak and a plateau, 
to which different values of the activa- 
tion energy could be assigned. 

Two papers on the degradation of 
high polymers completed the program. 
M. V. Lock reported that, in the photo- 
oxidation of amylose sensitized by an- 
thraquivoid compounds, a random at- 
tack on the polymer occurs and a multi- 
chain mechanism is in operation. The 
degradation may be followed by viscos- 
ity measurements. S. Bywater found that 
in the decomposition of poly-a-methyl- 
styrenes the rate of thermal decomposi- 
tion is first order, while the catalyzed 
decomposition rate is zero order with re- 
spect to polymer concentration. 

R. A. STEwart 
Research and Development Division, 
Polymer Corporation, Sarnia, Canada 


World Federation for 
Mental Health 


The ninth annual meeting of the 
World Federation for Mental Health 
held in Berlin, 12-17 Aug., had as its 
major theme “Mental health in home 
and school.” The federation’s true multi- 
disciplinary nature was evident in the 
representation of its 104 societies from 
the fields of psychiatry, psychology, so- 
cial work, sociology, education, and the 
other social sciences, and in the election 
of Margaret Mead, a cultural anthro- 
pologist, to the presidency. 

Mead, in her opening address’ on 
“Mental health and its international im- 
plications,” stressed the importance of 
interdisciplinary cooperation. “The con- 
cept of mental health arose from the 
study of mental disorders, of those hu- 
man beings who, either from circum- 
stances of individual life-history, phys- 
ical defect, or as a result of dislocations 
in society, were disturbed in their func- 
tioning as whole human beings. Mean- 
while, in those sciences concerned with 
the study of well human beings and of 
human societies, there developed a pic- 
ture of the potential well-being which 
human beings might attain were the ap- 
propriate social and individual measures 
taken to insure them an upbringing and 
a place in society consonant with their 
potentialities. From the study of well 
children, and the study of small stable 


1258 


communities, and the study of well-func- 
tioning adults, it became clear that no- 
where in the world, even under the best 
existing conditions, were we actually 
realizing the potentialities of human _ be- 
ings to live as whole persons. Mean- 
while, existing conditions were steadily 
putting more strain on human beings, as 
life became more complicated and indi- 
vidual lives more fragmented, as indi- 
viduals were born into one kind of 
society, and often before they were ado- 
lescent were required to adjust to another 
kind, and might have to live as parents 
and grandparents in still other forms of 
social life. There has been, it is true, an- 
other side to this increasing complication 
in the growth of scientific knowledge of 
human behavior, and of those disciplines 
—psychiatry, social work, nursing, pedi- 
atrics, modern education, community 
planning, and human relations in indus- 
try—designed to apply this knowledge 
constructively in human life. But these 
basic sciences and disciplines also suf- 
fered from the fragmentation of modern 
civilization, so that it became necessary, 
if we were to have a concept of whole- 
ness for human beings, also to develop a 
concept of wholeness for those sciences 
and fields of applications which were 
concerned with human beings, as indi- 
viduals, in families, in schools, in the 
community, the nation, and the world. 

“This is the concept of mental health, 
which brings together all of the disci- 
plines concerned with human behavior 
in the pursuit of a great wholeness for 
human beings.” 

The general theme of Mead’s closing 
address was the contribution that each 
culture can make to the solution of pres- 
ent-day world problems. She stressed 
three different possible contributions: 
(i) that of North America to the devel- 
opment of a sense of trusteeship for the 
irreplaceable natural resources of the 
world which would have to follow the 
present lavish overuse of these resources; 
(ii) that of Israel, where out of the age- 
long experience of racial persecution a 
new level of acceptance of human be- 
ings of different physical type and cul- 
tural background is being painfully 
evolved; and (iii) that of Berlin, where 
from the tragic circumstances of devas- 
tation and fragmentation a new clarifica- 
tion of the differences between the con- 
trasting political systems that now jostle 
each other so closely may emerge. 

Eduardo Krapf, who resigned the 
presidency of WFMH to become chief 
of the Mental Health Section of the 
World Health Organization, reported 
on the relationship of the WFMH and 
WHO, clearly describing the close co- 
operation between the two agencies, 
with WHO taking leadership in the 
medical area of mental health and men- 
tal illness, in the improvement of clinical 
psychiatric training and treatment fa- 


cilities, and WFMH becoming increas- 
ingly involved in multidisciplinary men- 
tal health activities. 

Helen Ascher’s report on the “Rela- 
tionship of WFMH to the U.N.” indi- 
cated an increasingly productive cooper- 
ative relationship. The WFMH has de- 
voted considerable effort to studying and 
publicizing some of the social implica- 
tions of technical assistance, including a 
book edited by Mead and published by 
UNESCO on Culturai Patterns and 
Technological Change, and a pamphlet 
on “The social implications of technical 
assistance”—a summary record of a 
panel discussion held by WFMH at the 
United Nations in April 1955. The latest 
development in the U.N., the new 
agency to deal with peaceful uses of 
atomic energy, has stimulated the 
WFMH to set up a committee of its 
executive board to plan how some of 
the fears and anxieties that will accom- 
pany the industrial revolution can be 
identified and allayed. 

The reports of the research being car- 
ried out by WFMH also indicate its 
broadening interest and increasing col- 
laborative activity with foundations, non- 
governmental organizations, and U.N. 
specialized agencies. Research presently 
being undertaken includes a joint project 
with UNESCO on mental health and 
education being conducted by Cato Ham- 
bro of Oslo, Norway; a world-wide study 
of student mental health jointly with the 
Field and Grant foundations, and study 
of the conduct of small international 
conferences jointly with the Josiah Macy, 
Jr. Foundation, and a working confer- 
ence of executives of international gov- 
ernmental organizations on problems of 
international administration, jointly with 
the Carnegie Endowment for Interna- 
tional Peace. 

The tenth annual meeting of WFMH 
will be held in Copenhagen, Denmark, 
in August 1957. 

MorrraM Torre 
Faculty of Medicine, 
Columbia University 


Darcy Centennial Symposia 


The International Association of Sci- 
entific Hydrology, a constituent organiza- 
tion of the International Union of Ge- 
odesy and Geophysics, met in Dijon, 
France, 20-26 Sept. 1956. The meeting 
was designated the Darcy Centennial 
Symposia in honor of the eminent 
French hydraulic engineer, Henri Darcy 
(1803-58). His experiments on sand fil- 
tration in Dijon led to publication in 
1856 of the linear relationship between 
velocity and hydraulic gradient, now 
commonly known as Darcy’s law. 

About 100 delegates participated in 
the symposia, representing 20 nations: 
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Austria, Belgium, Czechoslovakia, Egypt, 
France, Germany, Great Britain, Hun- 
gary, Israel, Italy, Japan, Morocco, the 
Netherlands, Poland, the Soviet Union, 
Spain, Switzerland, Tunisia, the United 
States, and Yugoslavia. Delegates from 
the United States included W. E. Hiatt 
(U.S. Weather Bureau); L. R. Beard 
(Corps of Engineers, U.S. Army); T. 
Dalrymple, L. B. Leopold, and M. I. 
Rorabaugh (U.S. Geological Survey); 
F. H. Klaer (Ranney Method Water 
Supplies, Inc.); V. T. Chow (University 
of Illinois); and D. K. Todd (University 
of California). 

A total of 74 papers were presented 
with six sessions devoted to floods, six to 
ground-water hydrology, and one to 
evaporation. Papers were presented in 
French or English with summaries fol- 
lowing in the alternate language. Most 
papers were actively discussed within the 
time limits available. There was consid- 
erable discussion regarding the limits of 
the range of validity of Darcy’s law. At 
the upper limit distinctions were made 
between deviations in the linear rela- 
tionship and the inception of turbulent 
flow within porous media. Some dele- 
gates argued that a lower limit above 
zero velocity could be demonstrated the- 
oretically, while K. Ubell (Hungary) 
indicated that experimental studies were 
underway to confirm this. 

The difficulties encountered in extrap- 
olating flood frequencies are appar- 
ently international in character. Al- 
though advocates could be found for 
particular methods, by far the predomi- 
nant sentiment was that errors involved 
in estimating infrequent floods made the 
use of such methods dangerous for de- 
sign of large river-control structures. 
Because of the need for further study 
and clarification of the value of flood 
frequency methods, it was recommended 
that special sessions be devoted to the 
subject at the general assembly of the 
International Union of Geodesy and 
Geophysics to be held in Toronto, Can- 
ada, in September. 1957. 

The complete texts of papers presented 
at the symposia have been published in 
a three-volume proceedings with the 
help of a grant from UNESCO. Totaling 
709 pages, the complete proceedings are 
available from L. J. Tison, General Sec- 
retary, International Association of Hy- 
drology, 61 rue des Ronces, Gentbrugge, 
Belgium. 

Immediately following the symposia, 
a 3-day excursion was arranged into 
southern France. About 50 delegates par- 
ticipated in this enjoyable trip. The itin- 
erary included visits to a meteorological 
station in the Alps near Briancon, the 
Fournel hydroelectric plant and hydro- 
logical station near Serre Poncon, and 
the Pont Mirabeau hydrological station 
on the Durance River and a tour of 
the Lower Durance Valley including 
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ground-water recharge operations at 
Chateaurenard. 

Arrangements for the United States 
papers and delegates were competently 
handled by R. N. Wilson, hydrology 
program chairman of the American Geo- 
physical Union. It was the unanimous 
opinion of all in attendance at Dijon 
that the success of the symposia could 
be directly attributed to the untiring 
efforts of Tison, who was ably assisted 
by his wife, son, and daughter-in-law. 

K. Topp 
University of California, Berkeley 


Conference on Scientific 
Information 


Preliminary plans for the International 
Conference on Scientific Information 
[Science 124, 595 (28 Sept. 1956)] were 
reviewed and warmly endorsed by ap- 
proximately 50 scientists and experts in 
documentation who met at the National 
Academy of Sciences on 11 Nov. under 
the chairmanship of Warren Weaver, 
vice president for the natural and medi- 
cal sciences of the Rockefeller Founda- 
tion. Lloyd Berkner, president of Asso- 
ciated Universities, Inc., and president 
of the International Council of Scien- 
tific Unions (ICSU), represented ICSU 
at the meeting. Alexander King, chief 
scientific officer of the Intelligence Divi- 
sion, Department of Scientific and In- 
dustrial Research, United Kingdom, 
represented UNESCO and the Interna- 
tional Federation for Documentation. 
Based on this group’s approval of the 
proposed plans, the sponsors—the Na- 
tional Science Foundation, the Ameri- 
can Documentation Institute, and the 
National Academy of Sciences—National 
Research Council—are now proceeding 
with detailed arrangements for holding 
the conference in Washington, D.C., 
early in November of 1958. 

The subject matter to be covered at 
the conference will be grouped in the 
following general areas: 

1) Requirements of scientists for sci- 
entific literature and reference services: 
knowledge now available and methods 
of ascertaining their requirements. 

2) The function and effectiveness of 
abstracting and indexing services for 
storage and retrieval of scientific infor- 
mation and possible development of such 
services. 

3) Effectiveness of scientific mono- 
graphs, compendia, and specialized in- 
formation centers for storage and re- 
trieval of scientific information: survey 
of present practices, trends, and new and 
proposed techniques and types of serv- 
ices. 

4) Organization of information for 
storage and retrospective search: com- 
parative characteristics of existing sys- 
tems. 


5) Organization of knowledge for 
storage and retrospective search: con- 
ceptual and mechanical problems in the 
design of new systems. 

6) Organization of information for 
storage and retrospective search: possi- 
ble development of a general theory of 
storage and search. 

7) Responsibilities of governmental 
bodies, professional societies, universi- 
ties, and research and industrial organi- 
zations for research and training in sci- 
entific documentation and for operation 
of scientific information services. 

Participation will be limited to spe- 
cialists in the fields covered by the 
agenda. These will include authors of 
papers accepted for inclusion in the con- 
ference program and members of review 
panels, which are the working panels 
designated to lead the discussion of pa- 
pers in each working area. Individuals 
may serve both as authors and as mem- 
bers of review panels, except that au- 
thors may not serve on review panels in 
areas covered by their own papers. In 
the interest of effective discussion it is 
believed that the number of participants 
must not exceed 150. (This includes au- 
thors and members of review panels.) 
Observers will be encouraged to attend 
the conference; however, they will be 
asked to register in advance. 

Final authority for accepting papers 
for the program has been vested by the 
sponsors in a Conference Committee. 
This committee, through the secretariat, 
will call on the services. of the most 
highly qualified experts throughout the 
world to referee all papers submitted. 
The criteria that have been adopted for 
papers to be included on the program 
are as follows: 

1) Papers will deal with work that has 
not been published or presented at any 
open meeting. Work will be considered 
to have been published if it has been re- 
produced for general distribution in any 
form or if copies have been deposited 
in libraries where they are available to 
the public. 

2) Papers will be directed to special- 
ists in the field covered. Only sufficient 
background information will be included 
to serve as an adequate framework for 
new work described in the papers. More 
general background material will be in- 
dicated by references. 

3) Papers dealing with systems and 
methods will describe these at length 
only when they have not been described 
previously. If new methods or systems 
are involved, these will be described in 
sufficient detail to enable other qualified 
workers to duplicate the procedures and 
the results. There will be sufficient in- 
formation to enable qualified readers to 
judge the validity of results in objective 
terms. 

4) Theoretical papers will clearly ex- 
plain the factual basis from which theo- 
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retical conclusions have been drawn and 
will point the way to experimental meth- 
ods of verifying predictions which follow 
from such theoretical conclusions. 

Within this framework the Conference 
Committee invites contributions to the 
program from workers anywhere in the 
world who are interested in presenting 
papers in any of the areas covered by 
the agenda. Attendance at the confer- 
ence will not be prerequisite for accept- 
ance of an author’s paper; however, ef- 
forts will be made to assist interested au- 
thors to attend. 

Accepted. papers will be printed and 
distributed ‘to all participants at least 2 
months in advance of the conference 
date so that they will not need to be read 
in their entirety at the conference. In- 
stead, they will be presented in brief out- 
line for discussion by review panels of 
experts and by all interested participants. 
The conference proceedings will be pub- 
lished in book form. 

Individuals interested in submitting 
papers should communicate with the 
executive secretary as soon as possible, 
and in any case not later than 3/ Jan. 
1957. Such communications should indi- 
cate which general area of the agenda 
interests the author as well as the gen- 
eral subject matter to be covered by the 
proposed paper. All requests for further 
information should be addressed to the 
executive secretary, Dr. Alberto F. 
Thompson, International Conference on 
Scientific Information, National Acad- 
emy of Sciences—National Research 
Council, 2101 Constitution Ave., Wash- 
ington 25, D.C. 


Meeting Notes 


= The Western Spectroscopy Association, 
organized in 1953 to fill the need felt by 
spectroscopists in the 11 western states 
for regular West Coast scientific mect- 
ings concerned with advances in the 
broad field of spectroscopy, will hold its 
fourth annual 2-day conference at the 
University of California in Los Angeles, 
24-25 Jan. The program will consist. en- 
tirely of invited papers, chiefly describ- 
ing frontier areas in spectroscopy; there 
will be ample time for discussion. 

Among the subjects to be covered 
are relaxation mechanisms, coincidence 
counting, nuclear magnetic resonance 
techniques, and far infrared, free-radi- 
cal, and shock-tube spectra. Applications 
will be described as well as theoretical 
considerations, An exhibit of spectro- 
scopic equipment also is being planned. 

All interested persons may attend this 
meeting. Further information can be ob- 
tained from the chairman of the associa- 
tion, Dr. Stanley S. Ballard, Scripps In- 
stitution of Oceanography, San Diego 
52, Calif. 
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™The British Society of Rheology is 
organizing a Conference on the Rheology 
of Elastomers to be held at the Rubber 
Producers Research Association at Wel- 
wyn Garden City, 30-31 May. Contribu- 
tions are invited for this conference and 
intending speakers are asked to first write 
to the Hon. Secretary, 52, Travistock 
Road, Edgware, Middlesex, England. 


=™ The second World Metallurgical Con- 
gress will be held in Chicago, IIl., 2-8 
Nov. 1957. More than 500 metal scien- 
tists from approximately 35 nations are 
expected. Already reservations have been 
received from 263 conferees in 27 coun- 
tries. Advance registrations from Eng- 
land number 45; Germany is next with 

The first world congress on metals and 
metals processing and fabrication was 
held in Detroit in 1951. Staged in con- 
junction with the National Metal Expo- 
sition and Congress, it had an attendance 
well over 35,000. Of this group, 550 were 
metal engineers from 33 foreign coun- 
tries. 

A series of special industrial plant 
tours and a week of technical discussions 
on metal working operations will consti- 
tute the congress program. The 39th an- 
nual National Metal Exposition and Con- 
gress will be held at the same time as 
the world gathering. 


Society Elections 

® Soil Conservation Society of America: 
pres., J. S. Russell, farm editor, Register 
and Tribune, Des Moines; 1st v. pres., 
Russell G. Hill, Michigan State College; 
2nd v. ptes., J. K. Vessey, U.S. Forest 
Service; treas., Howard F. Barrows, 
Austin-Western Works, Aurora, IIL; 
exec.-sec., H. Wayne Pritchard, 838 Fifth 
Ave., Des Moines, Iowa. 


™New Mexico Academy of Science: 
pres. B. K. Graham, Artesia High 
School; v. pres., Edward G. Damon, 
Alamogorda High School; sec.-treas., 
William J. Koster, Department of Biol- 
ogy, University of New Mexico. 


™ Kresge-Hooker Science Library Asso- 
ciates: pres., Thomas A. Boyd (retired), 
General Motors Corporation; v. pres., 
Sereck H. Fox, R. P. Scherer Corpora- 
tion; sec.-treas., Icie Macy Hoobler, Mer- 
rill-Palmer School, Detroit 2; exec.-sec., 
Wendell H. Powers, Wayne State Uni- 
versity. 


™ American Academy for Cerebral Palsy: 
pres., Nicholson J. Eastman, Johns Hop- 
kins Hospital; pres.-elect, William T. 
Green; sec.-treas, Raymond R. Rem- 
boit, Iowa Hospital-School, State Uni- 
versity of Iowa, Iowa City, Ia. 


™ Mississippi Valley Medical Society: 
pres., George E. Kirby; pres.-elect, Jo- 
seph C. Edwards; sec.-treas., Harold 
Swanberg, 209-244 W.C.U. Building, 
Quincy, asst. sec.-treas., Jacob 
Reisch, Springfield, Ill. The vice presi- 
dents are John R. Wolff, Chicago; Ar- 
thur F. Fritchen, Decorah, Ia.; William 
P. Callahan, Wichita, Kan.; Waltman 
Walters, Rochester, Minn.; Walter T. 
Gunn, St. Louis, Mo.; George W. Covey, 
Lincoln, Neb.; R. H. Waldschmidt, Bis- 
marck, N.D.; Roland G. Mayer, Aber- 
deen, S.D.; and Arnold S. Jackson; 
Madison, Wis. 


® Amcrican Society for Engineering Edu- 
cation: pres., W. L. Everitt, University 
of Illinois; sec., W. Leighton Collins, 
University of Illinois; treas., John Gam- 
mell, Allis-Chalmers Manufacturing 
Company, Milwaukee, Wis. The vice 
presidents are F. C. Lindvall, C. A. 
Brown, W. T. Alexander, and R. J. 


Woodrow. 


Forthcoming Events 


January 


_7-11, International Social Science 
Council, 3rd gen’l. assembly, Paris, France. 
(Secretary Gen’l., ISSC, 19, avenue 
Kieber, Paris 16.) 

10. Technical and Clinical Applications 
of Radioisotopes, Assoc. of Vitamin Chem- 
ists, Chicago, Ill. (M. Freed, Dawe’s Lab- 
oratories, Inc., 4800 S. Richmond St., 
Chicago 32.) 

10-12: American Group Psychotherapy 
Assoc., 14th annual, New York, N.Y. (C. 
Beukenkamp, Jr., AGPA, Room 300, 345 
E. 46 St., New York 17.) 

14-16, Cottonseed Processing as Related 
to the Nutritive Value of the Meal, 4th 
conf., New Orleans, La. (Southern Re- 
gional Research Lab., USDA, 1100 Robert 
E. Lee Blvd., New Orleans 19.) 

14-16. Reliability and Quality Control 
in Electronics, 3rd natl. symp., Washing- 
ton, D.C. (C. M. Ryerson, Radio Corp. 
of America, Bldg. 10-6, Camden 2, N.J.) 

14-18. Society of Automotive Engineers, 
annual, Detroit, Mich. (Meetings Div., 
SAE, 29 W. 39 St., New York 18.) 

14-20. Indian Science Cong. Assoc., 
44th meeting, Calcutta, India. (General 
Secretary, ISCA, 1 Park St., Calcutta 16.) 

15. Society for Applied Spectroscopy, 
Philadelphia, Pa. (F. M. Biffen, Johns- 
Manville Research Center, Manville, N.J.) 

16-23. Australian and New Zealand 
Assoc. for the Advancement of Science, 
32nd meeting, Dunedin, N.Z. (J. R. A. 
McMillan, ANZAAS, Science House, 157 
Gloucester St., Sydney, N.S.W., Austra- 
lia.) 

17. Constructive Medicine in Aging: 
Cardiovascular Disorders in the Aged, 


.symp., Cincinnati, Ohio. (J. B. Chewning, 


Wn. S. Merrell Co., Cincinnati 15.) 

17-18. Engineers Joint Council, New 
York, N.Y. (EJC, 29 W. 39 St., New 
York 18.) 
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New DIFCO} Antisera ~PHOTOVOLT densitometer 


for Partition Chromatography 


BACTO - C PROTEIN and Paper Electrophoresis 
ANTISERUM 


for detection and quantitation of 
inflammatory diseases. 


BACTO - GROUP A STREPTOCOCCAL 
ANTISERUM 


for detection of Group A Streptococci 


BACTO - E. COLI OB and O 


ANTISERA 
for identification of Enteropathogenic A photoelectric precision instrument for the rapid 
BR, Cab and convenient evaluation of strips and sheets 
A ype of filter paper in partition chromatography and 
paper electrophoresis. 
Specify Difco Antisera 
Literature available on request P H fe) ue O V O L T C O R Pp. a¥ 
95 Madison Avenue New York16,N. Y. 
Dirco LABORATORIES Se pH meters Electronic Photometers 
DETROIT 1, MICHIGAN Fluorimeters | Reflection Meters Multiplier 


KLETT 
ELECTROPHORESIS 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 
OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 

PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 
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18-19. Symposium on Blood, 6th an- 
nual, Detroit, Mich. (W. H. Seegers, 
Wayne State Univ. Coll. of Medicine, De- 
troit 7.) 

21-22. Solar Furnace Design and Op- 
eration, Phoenix, Ariz. (J. I. Yellott, 
Assoc. for Applied Solar Energy, 3424 N. 
Central Ave., Phoenix. ) 

21-25. American Inst. of Electrical En- 
gineers, winter general, New York, N.Y. 
(N. S. Hibshman, AIEE, 39 W. 39 St., 
New York 18.) 

23-25. Very Low Frequency Electro- 
magnetic Waves, symp., Boulder, Colo. (J. 
R. Wait, National Bureau of Standards, 
Boulder. ) 

24-25. Western Spectroscopy Assoc., 
4th annual, Los Angeles, Calif. (S. S. Bal- 
lard, Scripps Inst. of Oceanography, San 
Diego 52, Califs) 

25. Bibliographical Soc. of America, 
New York, N.Y. (H. W. Liebert, Yale 
Univ. Library, New Haven, Conn.) 

25-26. Protein Metabolism, 13th an- 
nual conf:, New Brunswick, N.J. (W. H. 
Cole, Rutgers Univ., New Brunswick, 
N.J.) 

28-29. Many Body Problem, symp., Ho- 
boken, N.J. (G. J. Yevick, Dept. of Phys- 
ics, Stevens Inst. of Technology, Ho- 
boken. ) 

28-31. American Meteorological Soc., 
New York, N.Y. (K. C. Spengler, AMS, 
3 Joy St., Boston 8, Mass.) 

28-31. Modern Methods of Analytical 
Chemistry, 10th annual symp., Baton 
Rouge, La. (P. W. West, Louisiana State 
University, Baton Rouge.) 

30-1. American Assoc. of Physics Teach- 
ers, New York, N.Y. (F: Verbrugge, Carle- 
ton College, Northfield, Minn.) 

30-2. American Physical Soc., annual, 
New York, N.Y. (K. K. Darrow, APS, 
Columbia Univ., New York 27.) 

30-31. College-Industry Conf., 9th 
annual, American Soc. for Engineering 
Education, Los Angeles, Calif. (Univ. of 
California Extension, Engineering, Los 
Angeles 24.) 

31-1, Digital Computing in the Air- 
craft ~ Industry, NYU-IBM symposium, 
New York, N.Y. (M. Woodbury, New 
York Univ., Research Div., 401 W. 205 
St., New York, N.Y.) 

31-2. Western Soc. for Clinical Re- 
search, 10th annual, Carmel-by-the-Sea, 
Calif. (A. J. Seaman, WSCR, Univ. of 
Oregon Medical School, Portland 1.) 


February 


3. American Assoc. of Bioanalysts, 3rd 
annual Margaret Beattie Lecture, San 
Francisco, Calif. (W. N. Reich, Walnut 
Creek-Lafayette, Laboratories, 1625 Lo- 
cust St., Walnut Creek, Calif.) ' 

4-8. American Soc. for Testing Ma- 
terials, Philadelphia, Pa. (R. J. Painter, 
ASTM, 1916 Race St., Philadelphia 3.) 

10-12. Canadian Ceramic Soc., 55th 
annual, Niagara Falls, Ont., Canada. (L. 
C. Keith, 49 Turner Road, Toronto, 
Ont.) 

14, Present Status of Heart Sound Pro- 
duction and Recording, symp., Buffalo, 
N.Y. (R. M. Kohn, Univ. of Buffalo, 2183 
Main Street, Buffalo 14, N.Y.) 
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14, Significance of Nucleic Acid De- 
rivatives in Nutrition, Assoc. of Vitamin 
Chemists, Chicago, Ill. (M. Freed, Dawe’s 
Laboratories, Inc., 4800 S. Richmond St., 
Chicago 32.) 

14-15. Transistor Circuits, conf., Phila- 
delphia, Pa. (G. H. Royer, Westinghouse 
Electric Corp., 356 Collins Ave., Pitts- 
burgh 6, Pa.) 

15-16. National Soc. of Professional 
Engineers, Charleston, S.C. (P. H. Rob- 
bins, 2029 K St., NW, Washington 6.) 

15-17. National Assoc. for Research in 
Science Teaching, annual, Atlantic City, 
N.J. (C. M. Pruitt, Univ. of Tampa, 
Tampa, Fla.) 

18-20. American Educational Research 
Assoc., annual, Atlantic City, N. J. (F. W. 
Hubbard, AERA, 1201 16 St, NW, 
Washington 6.) 

18-22. American Soc. of Civil Engi- 
neers, Jackson, Miss. (W. H. Wisely, 
ASCE, 33 W. 39 St., New York 18.) 

18-22. Endocrinology: Hormones in 
Blood, Ciba Found. Colloq. (by invita- 
tion), London, England. (G. E. W. Wol- 
stenholme, 41 Portland Place, London, 
W.1.) 

21-23. National Soc. of College Teach- 
ers of Education, annual, Chicago, Ill. (C. 
A. Eggertsen, School of Education, Univ. 
of Michigan, Ann Arbor.) 

23. American Mathematical Soc., New 
Haven, Conn. (J. H. Curtiss, AMS, 190 
Hope St., Providence 6, R.I.) 

23. Oregon Acad. of Science, annual, 
Monmouth, (F. A. Gilfillan, Oregon State 
College, Corvallis. ) 

24-28. American Inst. of Mining, 
Metallurgical and Petroleum Engineers, 
annual, New Orleans, La. (E. O. Kirk- 
endall, AIME, 29 W. 39 St., New York 
18.) 

24-28. International College of Sur- 
geons, 10th biennial cong., Mexico, D.F., 
Mexico. (M. Thorek, ICS, 850 W. Irving 
Park Rd., Chicago 13, Ill.) 

25-28. American Soc. of Heating and 
Air-Conditioning Engineers, Chicago, III. 
(A. V. Hutchinson, ASHAE, 62 Worth 
St., New York 13.) 

26-28. Western Joint Computer Conf., 
Los Angeles, Calif. (M. J. Mendelson, 
Norden-Ketay Corp., 13210 Crenshaw 
Blvd., Gardena, Calif. ) 


March 


1-2. American Physical Soc., Norman, 
Okla. (K. K. Darrow, Columbia Univ., 
New York 27.) 

1-3. National Wildlife Federation, an- 
nual, Washington, D.C. (C. H. Callison, 
232 Carroll St., NW, Washington 12.) 

3-6. American Inst. of Chemical En- 
gineers, White Sulphur Springs, W.Va. 
(F. J. Van Antwerpen, AIChE, 25 W. 45 
St., New York 36.) 

3-9, American Soc. of Photogrammetry, 
23rd annual, joint with American Cong. 
on Surveying and Mapping, 17th annual, 
Washington, D.C. (C. E. Palmer, ASP, 
1515 Massachusetts Ave., NW, Washing- 
ton 5.) 

4, Wildlife Soc., annual, Washington, 
D.C. (D. L. Leedy, Fish and Wildlife 
Service, Dept. of the Interior, Washington 
25.) 


4-6. National Biophysics Conf., Colum- 
bus, Ohio. (H. P. Schwan, School of Med- 
icine, Univ. of Pennsylvania, Philadelphia 
4.) 

4-8. Analytical Chemistry and Applied 
Spectroscopy, Pittsburgh, Pa. (L. M. Mel- 
nick, U.S. Steel Corp., Applied Research 
Lab., Monroeville, Pa.) | 

7-9. Fundamental Cancer Research, 
11th annual symp.,' Houston, Tex. (L. 
Dmochowski, Anderson Hospital, 
Texas Medical Center, Houston 25.) 

7-9. Optical Soc. of America, semian- 
nual, New York, N.Y. (A. C. Hardy, 
Massachusetts Inst. of Technology, Cam- 
bridge 39.) 

10-16. Nuclear Engineering and Sci- 
ence Cong., 2nd, Philadelphia, Pa. (En- 
gineers Joint Council, 29 W. 39 St., New 
York 18.) 

11-15. National Assoc. of Corrosion 
Engineers, 13th annual, St. Louis, Mo. 
(Secretary, NACE, Southern Standard 
Bldg., Houston 2, Tex.) 

13-15. Society of Exploration Geo- 
physicists, 10th annual midwestern, Fort 
Worth, Tex. (G. A. Grimm, Tide Water 
Associated Oil Co., Box 2131, Midland, 
Tex. ) 

14. Effect of Radiation on Foods, As- 
soc. of Vitamin Chemists, Chicago, IIl. 
(M. Freed, Dawe’s Laboratories, Inc., 
4800 S. Richmond St., Chicago 32.) 

18-21. Institute of Radio Engineers, 


-natl. ‘convention, New York, N.Y. (B. 


Warriner, IRE, 1 E. 79 St., New York 
21.) 

19-21. American Meteorological Soc., 
151st national, Chicago, Ill. (K. C. 
Spengler, AMS, 3 Joy St., Boston 8, 
Mass. ) 

20-22. National Health Forum, Cin- 
cinnati, Ohio. (National Health Council, 
1790 Broadway, New York 19.) 

20-23. National Science Teachers As- 
soc., annual, Cleveland, Ohio. (R. H. 
Carleton, NSTA, 1201 16 St., NW, Wash- 
ington 6.) 

21-23. American Physical Soc., Phila- 
delphia, Pa. (K. K. Darrow, APS, Co- 
lumbia Univ., New York 27, N.Y.) 

21-23. International Assoc. for Dental 
Research, annual, Atlantic City, N.J. (D. 
Y. Burrill, 129 E. Broadway, Louisville 2, 
Ky.) 

21-23. Michigan Acad. of Science, Arts 
and Letters, annual, Detroit, Mich. (R. 
F. Haugh, Dept. of English, Univ. of 
Michigan, Ann Arbor.) 

24-27. American Assoc. of Dental 
Schools, annual, Atlantic City, N.J. (M. 
W. McCrea, 42 S. Greene St., Baltimore 
1, Md.) 

25-27. American Soc. of Tool Engi- 
neers, 25th annual, Houston, Tex. (R. 
Gebers, 10700 Puritan, Detroit 38, Mich.) 

25-28. American Acad. of General 
Practice, 9th annual scientific assembly, 
St. Louis, Mo. (M. F. Cahal, AAGP, Vol- 
ker Blvd. at Brookside, Kansas City 12, 
Mo.) 

26-28. Mechanisms for the Develop- 
ment of Drug Resistance in Microorgan- 
isms, Ciba Foundation Symp. (by invita- 
tion), London, England. (G. E. W. 
Wolstenholme, 41 Portland Pl., London, 
W.1.) 
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EQUIPMENT NEWS 


All inquiries concerning items listed — 


here should be addressed to Science, 
Room 604, 11 W. 42 St., New York 36, 
N.Y. Include the name(s) of the manu- 
facturer(s) and the department num- 
ber(s). 


™ VOLTAGE REFERENCE SOURCE provides 
an output voltage from +111.112 to 
—111.112 v at essentially zero imped- 
ance, selectable in steps of 1 mv at an 
accuracy of +0.01 percent. Five decade 
switches select the desired output; a sixth 
output control may be used to interpolate 
to the nearest 0.1 mv. (Epsco, Inc., Dept. 
S98) 


® HUMIDITY-SENSING ELEMENT is usable 
over the temperature range from — 5° to 
80°C and has a repeat accuracy of 3 per- 
cent for measurements of relative humid- 
ity. The resistance of the plastic element 
varies as the logarithm of the relative 
humidity; 67 percent of a change in rela- 
tive humidity registers within 30 sec. in 
standard models. (El-Tronics, Inc., Dept. 
S99) 


®@ ELECTRODYNAMIC RECORDER is a direct- 
inking, nonresonant recording milliam- 
meter usable over the range from direct 
current to 200 cy/sec. Critical acoustic 
damping is built into the vibrating system 
to eliminate resonant peaks, overshoot, 
and ringing. (Massa Laboratories, Inc., 
Dept. $100) 


™@ SPECTRUM ANALYZER will continuously 
analyze complex electric waveforms 
within a specified frequency range be- 
tween 500 cy/sec and 20 kcy/sec. The 
instrument will provide a graphic record 
of the frequencies included in the wave- 
form and the amplitude of each. Wave- 
forms may be either continuous or dis- 
continuous, and the analysis is performed 
over successive 10-sec periods. The fol- 
lowing types of analysis may be selected: 
(i) integrated volt-seconds per epic 
period for each of the component fre- 
quency bands; (ii) peak voltage of each 
of the component frequencies per epic 
interval; (iii) average voltage in any one 
of the bands; and (iv) peak voltage in 
any one of the bands. (Edin Co., Inc., 
Dept. $102) 


™ POWER SUPPLY is designed to provide 
either constant current or constant volt- 
age for such applications as paper elec- 
trophoresis, coulometric titrations, and 
semiconductor and electronics research. 
On constant current, the output is 0 to 
130 ma with the voltage automatically 
adjusting itself between 0 and 400 v. On 
constant voltage, the output is 0 to 200 
ma and 0 to 500 v. (Matthew Labora- 
tories, Dept. S107). 
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An invitation to engineers 

-who can qualify for 
large, liquid propellant 

Rocket Engine development 


Engineers and Scientists: 


PRELIMINARY DESIGN. Opportunity to conceive, analyze, and evalu- 
ate highly advanced concepts in large, liquid- propellant rocket 
engines, advanced propellants, feed systems, principal components 
and parameters. Advanced military proposals. Market studies. 
Operations Research and long-range programming. Advanced de- 
grees preferred. 


SYSTEMS ANALYSIS. Unusual challenges for the analytical or theo- 
retical engineer in the analysis of complete engine systems. Heavy 
emphasis on advanced Systems Engineering concepts, particularly 
in thermodynamics, gas dynamics, heat transfer and fluid flow, some 
phases of which are yet unknown in general industry. Prediction of 
engine performance, by means of advanced mathematical concepts, 
under extreme environmental operating conditions. 


COMBUSTION DEVICES. Important professional growth opportunities 
for engineers heavy on thermodynamic and heat transfer back- 
ground, as it may pertain to high temperature, high stress compo- 
nents such as thrust chambers, gas generators, injectors, and heat 
exchangers. Unusual challenges available in work on high-rate heat 
transfer, pyrotechnics, spark-initiated and hypergolic ignition, com- 
bustion mechanics, droplet formation and flame propagation. 


ENGINE DEVELOPMENT. Opportunities for research engineers at the 
focal point of intensive activity associated with engine testing and 
data evaluation. Involves the design of experiments, specification of 
test methods and procedures, including instrumentation, as well as 
the processing and evaluation of data. Problems and studies 
encountered fall into all branches of engineering, and the ability to 
comprehend highly complex systems, engines and engine programs 
is of paramount importance. , 


RESEARCH. Rocketdyne Research, a section of the Engineering de- 
partment, has several staff openings for scientists and engineers with 
advanced abilities. Fundamental studies are being made in thermo- 
dynamics, fluid mechanics, combustion kinetics, fast-transient meas- 
urement techniques, propellant chemistry and many other fields. 
For detailed information, please fill out and mail the coupon below. 
There is no obligation, and all replies are strictly confidential. 


Mr. A. W. Jamieson, Engineering Personnel Dept. 12-S 
ROCKETDYNE, 6633 Canoga Avenue, Canoga Park, California 


Dear Mr. Jamieson: 
Please tell me more about a career at ROCKETDYNE. 


My name is 

Home Address 

Il havea degree from 

And years actual engineering experience 


lam 
| am not enclosing a resume 


ROCKETDYNE 


~A DIVISION OF NORTH AMERICAN AVIATION, INC, 


BUILDERS OF POWER FOR OUTER SPACE 
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—PERSONNEL PLACEMENT 


CLASSIFIED: word, minimum 
charge $3.60, Use of Box Number 
counts as 10 additional words. 


COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 


DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a _ charge 
account basis — provided that satis- 
factory credit is established. 

Single insertion $22.00 per inch 
13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 

For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 


POSITIONS WANTED || 


Endocrinologist, Ph.D., 1956, Postdoctoral ex- 
perience, background in physiology of reproduc- 
tion, publications. Desires academic or research 
position with Se in Midwest or East. 
Box 284, SCIENCE x 


Mathematician, M.A, Later training: 13 years 
laboratory experience; physics, engineering prob- 
lems, analysis, machine computation, statistics, 
reports; ence for civilian indus- 
try. Box 281, SCIENCE. x 


POSITIONS OPEN 


ENDOCRINOLOGISTS 


Research division of established, expand- 
ing eastern pharmaceutical manufacturer 
has excellent opportunities in modern re- 
search facility for endocrinologists with 
experience and training in these areas: 
A. Biochemical aspects of endocrinological 
research with particular emphasis on 
hormonal interrelationships and meta- 
bolic activity 
B. Biological aspects involving the de- 
velopment of effective bioassays in 
different species of animals, and the 
determination of site and nature of 
activity. 
Candidates should have Ph.D. degree in 
biochemistry, some knowledge of pharma- 
cology desirable but not essential and 
preferably 2 or 3 years’ experience in 
either academic or pharmaceutical re- 
search. Will also conside; outstanding 
recent graduates. 
Comprehensive benefit program includes 
initial moving expenses, group health and 
life insurance, and noncontributory pen- 
sion plan. Please send complete personal 
data _ including salary re- 
quirement. Reply to: 


BOX 267, SCIENCE 


Microbiologist, Ph.D. Experienced; interested 
in biochemical analysis, cytochemistry, photo- 
microscopy, infectious Tyag and drugs. Pub- 
lications. Box 282, SCIEN xX 


Vertebrate Zoologist, research and teaching ex- 
perience; Ph.D. 1952. Will teach wildlife man- 
agement, conservation, general or vertebrate 
zoology, ornithology, entomology. Full-time re- 
search considered. Box 283, SCIENCE. x 


Virologist, Bacteriologist, Ph.D.; 5 years of 
varied experience in research, development, and 
production of biological products, Primary in- 
terest veterinary vaccines, Presently in manage- 
ment position. Would like return to active re- 
search. Box 264, SCIENCE, x 


POSITIONS OPEN jill 


Biochemist. Leading New York City biological 
manufacturing organization requires chemist 
fully experienced in producing bovine albumin 
suitable for Rh testing. Excellent opportunity ; 
permanent position, Box 273, 
SCIENCE xX 


Immunological Technician, full time; animal 
research experience, M.A. preferred. Allergy re- 
search. Time toward Ph.D. Annual salary, 
$4200. Write or call Dr. Bret ir 50 East 
78 Street, New York 21; BU 8-2182. X 


(a) Medical Director; important pharmaceutical 
company; duties include supervising clinical 
trials; $15,000-$20,000; East. (b) Assistant 
Supervising Biochemist, Ph.D., able admin- 
istrator, capable of conducting productive inves- 
tigative program; important insurance company, 
East. (c) Scientists interested in endocrinology ; 
new endocrinology laboratory, famed _ research 
institution; large city, Midwest. (d) Physiolo- 
gist-Biochemist; research involving metabolism 
of perfused isolated kidney ; well-known research 
institution; Pacific Coast. (e), Medical Science 
Writer; duties include surveying literature for 
technical staff and promotional department, phar- 
maceutical company; man _ required; $7000- 
$10,000. S12-4 Medical Bureau, Burneice Lar- 
son, Director, 900 North Michigan Avenue, 
Chicago. 


POSITIONS REQUIRING DEGREES IN 
MEDICINE OR SCIENCE: (a) Physiologist; 
research associate trained in biochemistry; prin- 
cipal project metabolism of perfused isolated 
kidney, intermediary metabolism of human tis- 
sue; excellent opportunity for inagmative in- 
vestigator to join three-man team ; $6000-$7500 ; 
research institute affiliated with well- ‘known 
California hospital. (b) Biochemist (M.S.) and 
Bacteriologist (B.S. or M.S.); outstanding 
clinical laboratory, 600-bed general hospital; 
university medical center; Midwest. (c) Bio- 
chemist; M.S., recent Ph.D.; full-time research 
appointment, studies in microbial metabolism, 
nutrition and ph siology of roundworms, cer- 
tain aspects o hicthemicet genetics; 500-bed 
general hospital; $6200; South. (d) Pharma- 
cologist; M.D. or Ph.D., research facility, well- 
known eastern pharmaceutical concern; $7500-— 

$10,000 or more. Woodward Medical Personnel 
Bureau, 185 North Wabash, Chicago. x 


EXPLORATORY 
DEVELOPMENT 


IMMEDIATE OPENING FOR Ph.D. in a 
biological science such as pharmacology 
physiology, or biochemistry with 2 to 3 
years’ experience in the pharmaceutical 
industry or equivalent time in teaching or 
research in a medical~ school. 


Excellent post in progressive, expanding 
pharmaceutical industry in the East. Ap- 
plicant should have flair for conceiving 
good ideas, knowledge of screening tech- 
nique and familiarity with pharmacologi- 
cal action of drugs. 


IMMEDIATE OPENING FOR B.S. with 
background in biology or chemistry to 
serve as project administrator in coordi- 
nating scientific activities of exploratory 
development project team. Industrial ex- 
perience highly desirable but not essential. 


Company benefit program provides broad 
coverage. Applicants should submit full 
information outlining education and ex- 
perience and an_ indication of desired 
salary. Address replies to: 


Box 268, SCIENCE 


Microbiologist, experimental. To participate in 
medical school group research activity and_ to 
pursue personal interests in virology and im- 
munology; full time. Salary dependent on quali- 
fications and experience. Box 280, LENCE 


Physiologist, Ph.D. in physiology with orienta- 
tion in neurophysiology, some knowledge of clin- 
ical application of neuropharmacologic agents 
preferred; 2 to 3 years of teaching experience 
highly desirable. Team participation in the de 
velopment of new agents in the field of mental 
illness. Eastern pharmaceutical manufacturer ; 
liberal benefits. Send complete résumé. Box 272, 
SCIENCE, xX 


SCIENCE 
WRITER 


Smith, Kline & French Laboratories, Phila- 
delphia, is looking for a man—a college 
graduate—with a scientific background 
plus writing ability, Job involves editing 
manuscripts, designing clinical studies on 
new compounds, contacting physicians. To 
find out more about advantages includ- 
ing salary, talk to our representative at 
the 


HOTEL STATLER 
(New York City) 


. . . during the 26-29 December AAAS 
meeting. , 
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POSITIONS OPEN 


MICROBIOLOGIST—IMMUNOCHEMIST 


Ph.D. in microbiology for development of 
biologicals, Qualified in techniques of 
bacteriology and virology with background 
in chemical and biophysical procedures 
related to immunity. Give background of 
experience and education in letter to Per- 
sonnel Dept., Wyeth Laboratories, Box 
8299, Philadelphia 1, Pa. 


PHYSICIST 
Permanent position with prominent manu- 
facturer of building products for man to 
lecture on subject of heat and vapor 
transmission to college, professional, and 
other audiences. Also, to perform other 
duties of varied and interesting nature. 
Please reply, in confidence, stating back- 
ground and starting salary. Box 279, 
SCIENCE 


Fellowships for Graduate Training in Pharma- 
cology providing waiver of tuition and an annual 
stipend of $1200 to $2000. Inquire Department 
of Pharmacology, Medical Units, University ¥ 
Tennessee, Memphis, Tennessee. 


The Market Place 


BOOKS SERVICES SUPPLIES EQUIPMENT 


DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis—provided that satis- 
factory credit is established. 

Single insertion $22.00 per inch 
13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 

For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday or every week). 


ill BOOKS AND MAGAZINES |i 


_ | Sets and runs, foreign 


and domestic. Entire 
SCIENTIFIC libraries and smaller 
and BOOKS) Collections wanted. 


WALTER J. JOHNSON, INC. 
111 Fifth Avenue, New York 3, New York 


Your sets and files of 


scientific journals 
are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
periodical files you are willing hi mar- 
ket prices. Write Dept. A3S, J NER, Inc. 


SCIENTIFIC JOURNALS WANTED 


Sets, Runs and Volumes bought at top prices. 
—_—_———_ Your wants supplied from 
our Back Files of over 3,000,000 periodicals. 
Abrahams Magazine Service; N. Y. 3, N. Y. 


i[PROFESSIONAL SERVICES |i 


Project Consultation and Pro- 
@ duction Control Services in 
aestanen Biochemistry, Chemistry, Bacteri- 
FouNDANION ology, Toxicology Insecticide 
Testing — Flavor Evaluation. 


WRITE FOR PRICE SCHEDULE 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P. O. BOX 2217-V * MADISON 1, WISCONSIN 


SCIENCE, VOL. 124 
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—The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


PROFESSIONAL SERVICES |i . 


LaWall & Harrisson 


Div. S, 1921 Walnut St., Philadelphia 3, Pa, 


Pharmacological CHEMICAL 


Write for Brochure & Bi-monthly 
Publication Chemistry in Action 


Roger W. Traesdall, Ph.D., 


Laboratories, President 


Inc. C. E. P. Jeffreys, Ph.D., 
Chemists-Engineers Technieal Director 
Bacteriologists 


4101 No. Figueroa, Street 
Los Angeles 65, Calif. * CA 5-4148 


|[]]| SUPPLIES AND EQUIPMENT | 


ALBINO RATS 


Our mass production methods insure 
greatest uniformity and consistency 
Price list on request 
DAN ROLFSMEYER CO. @ Ph. 6-6149 
Route 3, Syene Road, Madison, Wisconsin 


SEND oo DETAILS 
NEW, 


ON 
ULTRA-' 
GME-LARDY WARBURG 
APPARATUS 


SWISS MICE 


TACONIC 
FARMS 


GERMANTOWN, NEW YORK — Phone 3535 | 


GERMAN CAMERAS and special equipment for 
technical photography or for the 
obbyis 
Save 35% (sometimes more) through our fam- 
ous oo pa Your Own” system of buying. 
xamp 
Exakta- Schneider Xenon 
$26.50) 


$19 
Rolleiflex Automat-Schneider Xenar 5 with 
$140.00 (duty y $14. 90) 
Parcel post and insurance included. Similar savings on 
many other famous makes and accessories. Brand new, 
original factory packing. Only the latest factory production. 
Price-lists by return mail. Specify interests and require- 
ments. Nelson eae 7810B Greenwood Avenue, 
Washington 12, D.C. 


SUPPLIES AND EQUIPMENT |i 


SPRAGUE-DAWLEY, 
INC. 


PIONEERS IN THE 
DEVELOPMENT OF 
THE STANDARD 
LABORATORY RAT 


OUR PLEDGE: Our insistence 
on the highest possible quality 
will never be sacrificed to 


quantity. 


Sprague-Dawley, Inc. 
P.O. Box 2071 
Madison 5, Wisconsin 


Phone: CEdar 3-5318 


STAINS—GURR’S—INDICATORS 
FREE PRICE LIST 
ESBE LABORATORY SUPPLIES 
459 Bloor St., W. Toronto, Canada 


LANTERN SLIDES - 50° each 


Medical Photography 
and Art Service 
5354 Dixie Highway 
Louisville, Kentucky 


SUPPLIES AND EQUIPMENT |i 


albi * — the hand of 
veterinarian 
ino rats to research” 
Hypophysectomized 
Rats 
*Descendants of the 
prague-D and 
Wistar Strains 
e 


HENRY L. FOSTER, D.V.M. 
President and Director 
THE CHARLES RIVER BREEDING LABS. 


6-MERCAPTO 14 
PURINE 


and other tagged compounds 
OF HIGH RADIOPURITY 


ISOTOPES INC. 


703 S. Main St. Burbank, Calif. 


HIGHEST ACCURACY 


ORDER FROM DELIVERY 
THE ORIGINAL FROM STOCK 
MANUFACTURER ||| ON ALL TYPES 


MICROCHEMICAL SPECIALTIES CO. 


1834 UNIVERSITY AVENUE ° BERKELEY 3, CALIFORNIA 


Our continuous efforts to maintain the superiority of the Holtzman strain 
of albino rats are centered on the environmental, nutritional, and breed- 


ing aspects. We submit that your published report may be more accurate 
if you state that the rats were procured from us. We believe they are 
better than those produced elsewhere. 


Rte. 4, Box 205 


21 DECEMBER 1956 


Madison, Wis. 


Phone ALpine 6-5573 
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BBB RECTANGULAR JARS 


ter CHROMATOGRAPHY 


MORE TROUGHS IN LESS 
= S> PS SPACE THAN IN ROUND JARS 
@ Size 12” by 12" by 24” 

| @ Pyrex brand glass 

4 Troughs 104 long 

Simplified, adjustable 
2 trough suspension 

| @ Glass or all-stainless-steel 


Depend on Clay-Adams .. . 


trough assemblies j 

7 : i: © Other sizes available The preferred source of supply for leading 

. hospitals, laboratories and teaching institutions. 

Quality products through leading scientific 
OTHER CHROMATOGRAPHY APPARATUS dealers everywhere. Our 216-page 


MANUFACTURED BY RSCo catalog describes 1161 products, 
@ Round jar units... 10” and 12” diameter 


@ No-rack units... 
jars 6” diameter, tubes 4” diameter, etc, 


Chromatography cabinets Sprayer Electrodesalter CYA jams 


Ask for Catalog 1356-A 141 East 25th Street » New York 10 


Look for these familiar trade names—your assurance of quality! 
Adams Centrifuges + Yankee Rotators + Gold Seal Slides and 


RE Ss E A R Cc | s P E Cc IALTI E Ss. co. Cover Glasses » Adams Laboratory Counters » Counting Chambers 
2005 Hopkins Street Berkeley 7, California 


SIGMA For studies of 


— still the leading producer of ATP PHOSPHOLIPIDS — 
and almost all the CYTIDINE DIPHOSPHATE CHOLINE 
presently known NUCLEOTIDES Sigma Grade Crystalline 


Isolated and crystallized 
in the Sigma laboratories 


For POLY NUCLEOTIDES for the first time anywhere 
and POLY MARS (Science 124 No. 3211 July 1956) 


— be sure to use 


SIGMA GRADE UDP CDP ADP GDP 


FALL 1956 CATALOG NOW BEING MAILED 


ae — be sure you receive your copy. 
| For SULFHYDRYL inbibition 


— we suggest 


; p-CHLOROMERCURIPHENYL PHONE COLLECT: 
es SULFONIC ACID DAN BROIDA, St. Louis, Missouri 
7 — more soluble than the Benzoate. Office: PRospect 1-5750 Home: WYdown 3-6418 


SIGMA 


CHEMICAL COMPANY 


3500 DeKalb STREET, ST. LOUIS 18, MO., U.S.A. 
MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE 
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Dr. Murray M. Sprung, Ph.D., Uni- 
versity of Minnesota, taught at 


his alma mater and was a research 
associate at Princeton University 
before joining the General Elec- 
tric Research Laboratory in 1933. 
He is a member of the Organic 
Chemistry Section, specializing in 
polymer chemistry, phenolalde- 
hyde reactions, and silicones. 


Product progress 
through creative chemistry 


General Electric’s Dr. Murray M. Sprung designs polymers 


The creative chemist seeks knowledge from which 
he—or others—can build new materials. Among the 
aims of the creative chemist are the design and syn- 
thesis of specific structures in which requirements 
such as strength, elasticity, heat resistance, and in- 
sulating properties are carefully balanced. 

Man-made materials—particularly plastics—have 
come into their own during the past few years, and 
one of the chemists who have made key contributions 
is Dr. Murray M. Sprung of the General Electric 
Research Laboratory. 

Dr. Sprung’s studies of phenolics, vinyls, and other 
polymers have been reflected in greatly improved 


insulating materials for electrical equipment. His 
early and continuing work in silicones has helped 
in the creation of entirely new products which today 
are widely used both in industry and the home. 

At General Electric, research is motivated by a 
belief that providing scientists with the tools, the 
incentives, and the freedom to seek out new knowl- 
edge is the first step toward progress for everyone. 


Progress /s Our Most Important Product 


GENERAL @ ELECTRIC 


‘ 


Ee first in precision optics 


THE NEW LE/ITZ MICRO MANIPULATOR 


Horizontal and vertical movements of this mechanically operated instrument are independ- 
ent, but can be adjusted:simultaneously. Adjustable ratio of movement enables micro knives, 
needles, pipettes, etc., to be kept within a field of 0.1 mm. Single and double needle holders 


are available. Positive control of micro-instruments, without backlash, drift, or thermal 
expansion assured. 


A reputation for integrity and a tradition of service have led thousands of scientific workers to 


bring their optical problems to Leitz. If you have problems in this field, why not let us help you 
with them? 


E. LEITZ, INC., Dept. SC-12 
468 Fourth Avenue, New York 16, N.Y. 


Please send me the Leitz brochure. 


See your Leitz dealer and examine these Leitz 
instruments soon. Write for information. 


STREET. 


ZONE. STATE, 


E. LEITZ, INC., 468 FOURTH AVENUE, NEW YORK 16, N.Y. 
Distributors of the world-famous products of 
Ernst Leitz G.m.b.H.,Wetzlar Germany-—Ernst Leitz Canada Ltd. 
LEICA CAMERAS - LENSES MICROSCOPES BINOCULARS 
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